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Dedication 


To the Creator of the worlds and the universe. 
To truth seekers of all persuasions and all nations. 


It is my personal conviction that the organic movement (like these great United States) 
was raised up through the direct intervention of Divinity to bring humanity back to the 
blessings of keeping the immutable laws of life. 


Yet conventional science has often played an irreplaceable role in adding to the 
human storehouse of truth. The Creator is not a Respecter of persons. He blesses all sincere 
seekers for truth with scientific as well as spiritual discovery. 


That is why I dedicate this manual to truth seekers of all persuasions, from atheists 
and pagans to creationists and Christians. 


Scientists, many of them atheists, who might not agree with the concept of organic 
agriculture, have nevertheless added to our understanding of the truth. Many great men 
and women and scientists of many disciplines and expertise have added to the richness of 
the understandings that are contained in this book. 


While I could never begin to name them all without inadvertently leaving someone 
out, I acknowledge them all, give them thanks and give praise to the true Source of 
knowledge, for using them as channels of blessing to the world. 


Every good thing given and every perfect gift is from above, 
Coming down from the Father of lights, 

With whom there is no variation or shifting shadow. 
James 1:17, New American Standard ©95 


The earth is the Lord's, and everything in it, 
The world, and all who live in it. 
Psalm 24:1, New International Version 


Moreover the profit of the earth ts for all: 
The king himself is served by the field. 
Ecclesiastes 5:9, King James 


For as the earth brings forth its bud, 

As the garden causes the things that are sown in it to spring forth, 
So the Lord God will cause righteousness and praise 

To spring forth before all the nations. 

Isaiah 61:11, New King James Version 
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Seven-Step 
Quickstart Guide 


Some of you will be just rearing to get started on your own new Bionomic Garden. 
This Quickstart Guide is for you. Read it and get started right away. 

But for a full understanding of both the hows and the whys of Bionomic Gardening, 
youll have to read the rest of the book. It really isn't a chore. You'll find it extremely 
helpful, informative and even entertaining. 

After reading the Quickstart Guide and finishing your first garden bed, you can 
settle down to read the rest of the book with the knowledge that you are growing along with 
your garden! Enjoy! 


Quickstart Step 1 


Sampling Your Soil 

Unless it is the dead of winter as you are reading this, and your ground is frozen 
solid outside, it would be best to pull a soil sample before you do anything else. If your 
ground is frozen you should move on to the next step. 

There is a lot of controversy over growing methods, right down to the type of icr test 
to use, or whether to use one at all. We will attempt to reconcile some of the apparent 
conflicting ideas later on in the book and show why a certain type of test, which we 
recommend, is valuable. 

You can certainly grow good crops €— a test. But according to one experienced 
consultant, only one grower in fifty has balanced soil nutrients. How will you know what 
you have in your soil without an analysis? In order to balance soil nutrients and to be 
positive that your soil has no major nutritional deficiencies, a test is a smart tool to use. 

You can use any soil lab to do your analysis. But all are not equal. Different labs use 
different methods of analysis and different benchmarks to make recommendations by. If the 
lab you decide to use is not using the benchmarks established through the research of Dr. 
William Albrecht and the lab methods that he used to obtain them, you will get inferior 
results compared to what is really possible with the Albrecht system. | 
| Voice of Nature uses the Albrecht soil testing services of Kinsey Agricultural 
Services. The forms that you will need get your soil tested through Kinsey's are in the 
appendix for your convenience. Here's how to get your sample ready. 


l. First, get a sheet of paper and sketch a quick map of your garden and the 
surrounding features. Include roads, shade trees, buildings, creeks etc. 

2. Assign a number or other identifier for each garden plot that you are testing. Give 
each separate sample that you pull from the plot a different letter or number. Small garden 
areas only need one sample taken generally. 

3. Make a copy of the Kinsey Agricultural Services work sheet and the Soil Test 
Recommendations form that you will find in the appendix in the back of the book and fill it 
out as fully as possible. Call 931-593-3900 if you have any questions. 

4. Turn to the How To Take a Soil Sample in the appendix and sample the area that 
you want tested, following the instructions carefully. 

9. Place the soil in a plastic zip-lock bag and seal it. Label each bag with the sample 
number that matches the number on your map and that you recorded on Kinsey's work 
sheet. 

6. Place your soil samples in a sturdy cardboard box and pack them tightly. Be sure 
to enclose the Work Sheet with your soil sample. 

7. Send no money to Kinsey Agricultural services! Mail your check and the Soil Test 
Recommendations form to Voice of Nature, PO Box 556, Linden, TN 37096. 


Quickstart Step 2 


Planning your New Garden 
For your Quickstart bed, you don't need a full garden plan, which is definitely the 
thing to do before you start to grow year-round or on a larger scale. But you should at least 
plan the following two things. 


1. Sit down and make a list of your favorite vegetables and pick 2 or 3 that you would 
like to plant in your Quickstart bed. 

2. Check your first and last frost dates. According to what month it is right now, 
. decide if you can grow the vegetables on your list now or not. Spring is fine for anything 
after the danger of frost is completely past, if you have a long enough season. In summer 
you will especially need to check the number of days to maturity on your seed packets or in 
the seed catalog and see if you have enough time left before your average first frost. Cold 
hardy vegetables can often be taken through the winter fairly easily especially with the 
help of mini-greenhouses. 


Average first and last frost is data that you must have for your area. If you dont 
know when the dates are for your area, you can sometimes get this information from other 
local gardeners, local TV stations or your local extension agent. You can get the publication 
entitled, Freeze/ Frost Data For The U.S. from The National Climatic Data Center, Federal 
Building, Asheville, NC 28801, 704.259.0682, for $25. It contains data for 3,106 locations in 
the United States. | | 

The same publication is available for free download from their Online Document 
Library at www65.ncdc.noaa.gov/pubs/publications.html. They have some world climate data 
in other publications too. 

Keep in mind that frost dates are only an average guide. Frost can come earlier or 
later. These dates will tell you how many frost-free days you have on average in your area. 
You can plan your plantings accordingly. 


Quickstart Step 3 


Shopping for Seeds and Other Needs 


You will need a supply of those tiny miracle capsules that we call seeds. 

To watch an apparently dead seed spring to life in contact with the soil is one of the 
most deeply moving experiences that a child or adult can have. You are watching a miracle 
that no scientist can synthesize in his lab. 
| He might be able to exactly synthesize every biochemical component that goes into 
the seed, but he cannot bring that man-made counterfeit to life. Only the creative energy of 
God can do that! Anyway, here's what to do to get your quick start: 


1. For the quickest start, buy a few packets of seed for your favorite vegetables from 
a local store. In the U.S. you can find them almost anywhere from grocery stores and 
department stores to garden centers. Use these to plant the first bed that you will be 
preparing. If it is spring, you can plant just about anything. But if it is summer, and very 
hot, the salad and pot greens may not work too well for you unless you find heat tolerant 
varieties and get some shade over them. You'll have to read ahead for more information on 
all that. If it is late summer or fall, you should only plant green vegetables like lettuce, 
broccoli, cabbage, and the other cool loving greens. If it is winter, you might still be able to 
start some seedlings in flats or pots indoors that will be ready to plant after the last frost. 
(See Start Your Own Seedlings in the Quickstart Guide.) Tomatoes and peppers are good 
ones to start if you still have several months to go till warm weather. 

2. Meanwhile, look up the list of mail order suppliers of open pollinated seed in the 
appendix. This is seed that has not been hybridized. We explain why it's better later on. If 
you are planning on a larger garden, you should order some non-hybrid seed. 

3. The right tools for the job are always essential if you are serious about what you 
do. No craftsman buys cheap tools and neither should you. You don't really save money 
with cheap tools because they break or wear out quickly and they wear you out too. Good 
tools make the work easier and more pleasurable. The minimum tools you need are an 
English quality spade and fork and a heavy-duty rake. The rake can be any old soil rake. 
But the spade and fork should be good ones. They will last a lifetime with good care. Find a 
list of suppliers in the appendix. 

4. Don't buy any soil amendments until you get your soil test back. Putting the 
wrong thing on could lead to excesses of some nutrients that can tie up other vital elements 
in the soil. You can buy a supply of rice hulls or peat moss and a bag or two of soy meal or 
cottonseed meal for your first bed. Read ahead to find out what else you might need before 
you get started. | | 


Quickstart Step 4 


Start Your Own Seedlings 
For beginning gardeners, it is easier to buy seedlings. If they are available right now 
in your area, buy what you need. That will be quickest. But if they are not available, you 
can start your own. Here’s how. 


1. Buy a plastic seedling flat or use any pots or containers that you may have around 
the house. Containers at least 3 inches deep will give better results but if you only have a 
shallow flat or container for now, that is fine. 

2. Read the ingredients on commercial potting mixes and buy the most natural one 
that you can find. Avoid mixes with redwood bark and uncomposted forest products if you 
possibly can. Also avoid mixes with chemical fertilizers. Do your best. Remember, this is 
just a quickstart, so don’t hold out for perfection. 

3. Fill your container with potting soil and firm it gently with some flat object. Water 
it well. You can use a small piece of one inch mesh chicken wire to equally space your seeds. 
Poke a shallow hole every two inches (every other space in the chicken wire) to put your 
seed in. Make the hole just deep enough so that the seed will be covered with a shallow 
layer of potting mix. Sprinkle some soil to cover the seeds, or pinch the holes closed. Don’t 
cover lettuce seed. They need light to germinate. Just leave the seeds uncovered in the 
holes. 

4. Identify your seedlings by writing the vegetable name, varitey and sowing date on 
a label of some kind with pencil or marker. You can even use packing tape or duct tape. 

5. Spray a little cold steeped chamomile tea on the soil surface from a spray bottle. It 
kills the damping off fungus that sometimes attacks and kills new seedlings. 

6. Water the flat again and set it in a warm, sunny spot if the weather is cool or in a 
shady, cool spot if the weather is very hot. 


Check your flat at least twice a day to see if it needs water. Most seedlings will be 
ready for transplant in about 20 to 30 days. If it is very early in the season, you can transfer 
long season seedlings like tomatoes and peppers to deeper containers and continue to grow 
them indoors until it is warm enough to plant outdoors. 


Quickstart Step 5 


Time to Dig it 
Deep dug beds are far more productive than shallow dug ones. But deep digging does 
take an investment of time the first year, so for your Quickstart bed, you can just settle for 
a 12 inch deep bed. Here are the steps: 


1. Measure out a growing bed 4 to 5 feet wide, and whatever length you want to 
make it, to start your crops growing. Pound a 2 foot long stake at each corner. I like to use 
schedule 40 PVC pipe for mine. String two lines from stake to stake along the longest sides 
of the bed only. Leave the ends unstrung so that you don't trip over the string. 

2. Make sure the ground has plenty of moisture in it, but is not sticky wet. See if you 
can sink a spading fork all the way in. If not, water the spot thoroughly and wait about 12 
hours for it to dry enough to start digging. 

3. Clear off any grass turf, weeds or light brush by “skimming” with a sharpened 
garden spade. Using a sharp flat bottomed spade, bend your knees and thrust the spade 
forward so that you penetrate the surface of the soil just barely and skim grass, weeds and 
a bit of top soil off with each stroke. It is very fast when you get the hang of it. Skim all the 
grass and weeds off the bed and an area about 2 feet wide around the bed for a pathway. 

4. Rake the skimmed material off to the side. You can use it to start a compost pile. 

5. Now use your spade to edge the entire circumference of the bed. Stand to the 
inside of the bed and let your spade sit at an angle toward the path around the bed. Place 
one foot on the tread of the spade and use your body weight while rocking the tool from side 
to side to sink it into the ground as deep as you can get it. 

6. Spread a layer of rice hulls, peat moss, dried grass clippings, diuppsd straw, 
shredded dried leaves, or saw dust (rotted if you can find it, fresh if not) 3 inches deep over 
the bed. You can use up to an inch of composted horse manure if you can get it. 

7. Get a bag of soy meal, alfalfa meal, cotton seed meal or other high protein feed 
meal and spread it very liberally over the other material in the bed. - 

7. Get your spading fork (not a pitch fork!) and thoroughly loosen the top 12 inches of 
soil in the bed area, mixing the organic material in as you go. 

8. Rake the bed and slope the raised sides of the soil and added material. 

9. Water the bed thoroughly. | 

10. Let the bed sit for at least 24 hours before transplanting into it. Do not sow seeds 
in the bed unless you were not able to find any raw organic materials to mix in. 


Quickstart Step 6 


Feed the Soil 


All the dry material that you mixed into your bed is high in complex pasbabydistén 
or organic carbon compounds. You need to have plenty of material high in protein or 
organic nitrogen compounds to help the microbes break it all down to rich humus. That is 
what the protein meal was for. But the plants will need a good supply of protein to put on 
strong growth too. Liquid sprouted grain food is the fastest source of available protein you 
can feed you soil and new transplants with. Here's how to make it. 

1. Mix equal proportions of soybeans, wheat berries and whole unpearled barley 
grain and soak them in a bucket of water. (You can use other whole beans and grains too.) 
You only need a total of half a pound per 100 square feet of bed. 

2. After the grain swells in about 3 to 6 hours, pour off the excess water. Cover the 
bucket with some breathable cloth and set it in a cool spot. The basement would be great. 

3. Check the bucket to be sure the grain is not drying out and sprinkle a little water 
from a watering can over it if it is dry, but not too much. In 2 to 3 days, you will see little 
sprouts appearing from the seeds. This is when the vitamin, enzyme and nutrient content is 
at its highest. 

4. Add one cup of sprouted grain to a blender at a time, unless you have a high- 
powered blender, and cover it with two cups of water. Blend on high until it is completely 
liquefied. Pour it into a watering can. 

5. You might need to drill the holes on the watering can rose out a little larger so 
that unliquefied sediment can go through easily. 

6. Now water this protein and nutrient rich “milk” onto the soil in your bed. 


You can feed this liquid food to your soil every week for the first six weeks and every 
other week after that. That way you will be sure that your plants do not starve for nitrogen 
while the carbon rich material 1s decomposing in your bed. 

Other good feeds for your soil include kelp meal (no more than a pound per 100 
square feet though) corn meal, cottonseed meal, and any other old buggy flour or grain from 
the kitchen. You can mulch your bed with fresh grass clippings or alfalfa hay to keep 
moisture in, suppress weeds and give an extra dose of nutrition to the soil as it breaks 
down. Real milk from goats or cows is excellent soil food too, but only if it if from healthy, 
unmedicated, home fed animals. 
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Quickstart Step 7 


Transplanting Time 
As soon as your Quickstart bed is ready and you have your seedlings, you are 
ready to transplant. You will need a sheet of plywood, or something similar, the 
width of your bed to sit on so that you don't re-compact your bed too much. Here's 
what you do. 


1. Water your seedlings thoroughly. Late evening is the best time to 
transplant with early morning being next best. Set your flat in the path next to your 
bed and set your board on the bed about 18 inches back from one end. 

2. Sitting on the board, gently scoop out a seedling with a trowel, being 
careful not to handle or damage the roots. 

3. Check the correct spacings in the appendix and dig a little hole just deep 
enough to plant your seedling as deep as the first two leaves which should be *seed 
leaves." Space the seedlings at the proper distance across the width of the bed. 

4. Move your board back a bit and measure an equal distance from the first 
two seedlings you planted to form a triangular pattern on the soil. Plant your next 
seedling at the tip of this triangle, offset from the first row of plants. Continue 
spacing seedlings across the width of the bed. If you are doing it right, you will begin 
to see straight diagonal rows of plants developing. This method of spacing wastes no 
space at all. You get the most plants into an area possible without crowding. 

9. You need to water your transplants as quickly as possible. If you are very 
gentle and do not damage the roots too much and water well and frequently at first, 
the plants will not suffer from "transplant shock." 

6. Water daily or even several times a | day in hot woken until the 
transplants are established. 


Congratulations! You have a Quickstart on your first Bionomic garden. 


Introduction 
The Roots of Human Health and Civilization 


One hundred and more years ago, the majority of the population in the United 
States still took their first steps on the farm, even if those steps eventually led them 
to the city. They understood, far better than we do today, that the roots of our very 
survival are in the soil To put it quite bluntly: No agriculture, no human - 
civilization. Computers may be a marvelous invention but they will never replace 
soll and seed. 


But some people in this enlightened age, don't know that. A friend of mine once 
told me how he honestly thought, well into his teens, that carrots originated in the 
grocery store. He literally did not know that carrots are the root of a living plant 
with beautiful parsley-like foliage that grows in the soil of carrot fields. Ditto for 
corn and the rest of the vegetable and fruit kingdom. 


It would be funny. But in today's urbanized world, not even credentialed 
nutritionists seem to be aware that the type of soil and fertilization that a carrot was 
grown with can and does affect its nutritional content for better or for worse. But, 
realize it or not, the roots of our health (and our disease), are in the soil. And we 
would do far better if we did realize it. 


The Return Of The Lumbricidae 


To better understand just how true this has always been, let's go back to 
ancient history. The ancient "cradles of civilizations" in Mesopotamia and Egypt 
were mostly flood plains that were not only well watered, but replenished with a 
fresh supply of minerals every year from silt-laden flood waters. But that was not 
true of much of the western end of the "fertile crescent" that sweeps down to include 
what the Bible calls the "land flowing with milk and honey." 


Here, and even in the lands enriched by flood waters, it was the mysterious 
creatures called Lumbricidae that activated the soil's mineral reserves year by year 
for plant use. Lumbricidae are otherwise known as the humble nightcrawlers of 
fishing fame. This species of earthworm is one of the most active of all species. 


In 1949, the USDA reported observations indicating that in the Nile valley, 
Lumbricid earthworms yearly contributed almost 120 tons per acre of high grade, 
organo-mineral fertilizer through their castings.! 


In stark contrast, the lazy worm species do practically nothing to improve 
fertihty. Nightcrawlers not only digest old plant residues, roaming about on the 
surface at night to collect dead plant material, but they crush and pulverize the 
mineral soil that passes through their muscular bodies, making new minerals 
available for plant use. 


You see, many soils actually have large stores of minerals, but in larger 
particles that are not available to the plants yet. Earthworms grind these particles 


1Quoted in: Jerry Minnich, The Earthworm Book, (Emmaus: Rodale Press, 1977), 59. 
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up and make new minerals available to the crops. But it is mostly the recycled 
organic plant material that keeps earthworm soils rich in organo-mineral nutrients. 
That is the reason these properly managed soils could produce crops for centuries 
and not wear out. 


Follow That Worm! 


The French researcher Andre Voisin, in his book Better Grassland Sward 
documents how the spread of the great civilizations followed the geographical spread 
of the Lumbricid earthworm. Several thousand years ago, this species covered only a 
narrow band across the earth from Europe to the southwestern portion of the Asian 
continent and Egypt, according to evidence unearthed by Voisin?. 


A study by E. Huntington of Yale University in 1945 confirms Voisin's 
theories. Huntington took a world map and rated each region according to the best 
climates and soils for supporting high living standards for human beings. Each 
region rated very high, medium, low, or very low for favorableness. Then, on a 
second map, he charted the standards of living that had actually developed in each 
world region. As expected, there was a strong correlation between the two. The areas 
where the world's great civilizations have developed have the best climactic and 
soil conditions. 


The most interesting finding, however, was that five world regions had not 
fulfilled their promise. They had the right climate and soil but remained essentially 
undeveloped until they were colonized by peoples from the highly developed areas. 
These five unfulfilled areas are the mouth of the Rio de la Plata in South America, 
large parts of the United States, including the Great Lakes region and California, 
part of South Africa, southeastern Australia, and all of New Zealand.? 


According to Voisin, it was not just the European influx that made the 
difference in these areas, but the Lumbricid earthworms that they unwittingly 
brought with them. They came in the root balls of plants shipped over, and were 
transplanted from the tiny Lumbricid egg capsules stuck in their horse's hoofs. In 
the new lands they quickly multiplied and spread, transforming the rich but 
dormant soils into agricultural super soils capable of sustaining high physical and 
mental health levels. There is documentation to support the theory. 


According to an article by Robert Rodale in the January, 1961 issue of Organic 
Gardening and Farming, a word of mouth tradition in New Zealand, passed from 
father to son, says that the country's soils suddenly became more fertile, about a 
century ago, without any fertilizers being added. Many suspected that the European 
earthworms were changing the soil. 


One farmer, whose isolated land had not yet been invaded by the foreign 
worms, conducted an experiment to find the reason for the improvement. Voisin 
reports that over the twenty years of worm implanting, from 1925 to 1945, the 


“Ibid, 5T. 
3 [bid., 59-62. 
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originally poor land was totally transformed. The pastures grew better grass and 
could stock vastly more cattle than before, indicating an improvement in available 
nutrients. 


R. L. Nielson of the Rukuhia Soil Research Station went to the farm and 
checked the results. Nielson concluded that earthworms were truly the cause of the 
enormous improvement of the farmer's pasture land. There is every reason to believe 
that the same thing happened in the United States. 


The obvious conclusion here is that what was stated at the start of this chapter 
is supported by the evidence: the type of soil and fertilization that a carrot was 
grown with, can and does affect its nutritional content for better for worse. And just 
. as better pasture grass from richer soil can support more and healthier cattle, better 
carrots from richer soil can support more and healthier people- people with the 
physical strength and the developed intellect to build the world's greatest 
civilizations, history tells us. 


The Conclusion Of Science 


Organic advocates sometimes misuse a study by Dr. Firman Bear of Rutgers 
University, made in 1948, to prove that organic produce is superior in nutritional 
content to conventionally grown produce. Actually, the study did not have anything 
to do with Organic versus chemical farming. What it did have to do with was the 
mineral content of produce grown on soils of different mineral composition from 
across the country. Is a carrot a carrot a carrot... no matter what kind of soil it is 
grown on, as is commonly believed? Absolutely not, according to Dr. Bear's findings. 


Many soils from the western and plains states still had highly mineralized 
soils back in 1948. But the soils from the eastern and southern states were already 
mineral-leached. Vegetables that were grown on these different soils and tested for 
mineral content came in with wide nutritional differences. Some of the values found 
for calcium, for example, were 5 times higher in produce grown on highly 
mineralized soil than in produce grown on poor soil. Iron was as much as 1,900 times 
higher in the samples grown on mineralized soil!4 


These are not small differences! But perhaps most alarming of all, some 
samples from poor soils had zero amounts of trace minerals like copper, boron and 
cobalt, with iron and manganese close to zero, while produce grown in the better 
soils had good levels of all these essential elements. 


These studies proved that highly nutritious food can only be grown on mineral 
rich soil. The mineral availability in a soil certainly does affect the mineral content 
of the food grown on it. To think otherwise is simply unscientific nonsense. 


Another common misconception is that if a soil is able to grow a crop then the . 
plants must have all the nutrients they need. This is simply not true. Dr. William 
Albrecht proved that crops can often grow for years on a deficient soil before they 


*Firman E. Bear, et al., "Variation in Mineral Composition of Vegetables," Soil 
Science Proceedings 13 (1948): 380-384. 
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finally show signs of missing something. Furthermore, studies have shown that food 
crops can produce well without accumulating enough nutrition for animal and 
human health to be sustained.5 


A plant can not take out of the soil what is not there, or not available, any 
more than you can pay your bills with an empty bank account or one where the 
funds are on hold! I'll explain one way that trace minerals can be in the soil but 
unavailable to the plant in a minute. 


Yield is not influenced much by trace elements. The bulk of plant tissue that 
affects yield is made from carbohydrate. And carbohydrate is just a combination of 
carbon, hydrogen and oxygen, all of which are supplied by carbon dioxide and water. 
Only a few major soil elements are needed to help a plant form carbohydrate bulk. 


That is why plants can grow well for a long time on mineral deficient soil. As 
long as the major elements are there, the plants will grow and produce. Yields may 
be high, but when essential health-promoting elements are missing, quality and 
nutrient content is low. Since trace element fertilization doesn't affect yields much, 
farmers don't like to bother with the added expense. Who pays the price? The public 
does. 


How? In increased need for expensive health care. 
Copper, Cancer And The Soil 


Trace elements are vital to good health and disease prevention. Copper is 
necessary along with iron for the formation of hemoglobin and copper deficiency can 
lead to an anemia that is indistinguishable from iron deficiency anemia.9 Copper 
also keeps bones, blood vessels and nerves healthy. It keeps the skin elastic and the 
hair from graying prematurely. 


Voisin and Kiederling independently concluded that copper is also linked to 
cancer. In a study entitled Soil, Grass and Cancer, Voisin documents soil copper 
deficiencies in areas of higher cancer incidence among the local population. 


Other trace elements seem to be related to cancer too. Quoting these and other 
supporting data, Dr. Karl Schutte says, "It looks as if the poor soils produce food that 
is progressively less nutritious as a result of soil impoverishment. This may play a 
part in carcinogenesis," (which in simple language means the development of 
cancer.)' 


Heart Disease Traced To Soil Health 


5J. F. Hodgson, R. M. Leach Jr., W. H. Allaway, U.S. Plant, Soil, and Nutrition 
Laboratory, U.S.D.A., "Micronutrients in Soils and Plants in Relation to Animal 
Nutrition," Journal of Agricultural and Food Chemicals 10, no. 3 (1962): 171-74. 
eKarl H. Schutte, Ph.D. and John A. Meyers, M.D., Metabolic Aspects of Health 
(Kentfield: Discovery Press, 1979), 116. 

7 Ibid., 120-21. 
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In The Biology of The Trace Elements, Dr. Schutte describes a seasonal copper 
deficiency that has been reported in Australian cattle called the Falling Disease. The 
animals suddenly fall over and die from heart failure.8 (Seems I've heard of humans 
doing that too.) 


Even though the deficiency is seasonal, the deficiency is chronic and the result 
is death. Autopsy reveals myocardial fibrosis of the heart muscle. The cause? A 
simple copper deficiency! | 


Dr. John Meyers used vitamins, amino acids and trace minerals such as 
manganese, zinc, cobalt, copper and molybdenum to clinically treat conditions like 
angina pectoris, rheumatic heart disease, and heart fibrillation back in the 1960's 
and early 1970's. 


Dr. James P. Isaacs, of The Johns Hopkins School of Medicine worked briefly 
with Meyers, confirmed his successes and subsequently published an article in 1972 
entitled, Trace Metals, Vitamins And Minerals In Long Term Treatment of Coronary 
Atherosclerotic Heart Disease.? 


Just two years later, in 1974, the World Health Organization published an 
article entitled, Trace Elements in Relation to Cardiovascular Disease. The article is 
cautious in its conclusions concerning heart disease but very definite about the 
relationship between agricultural technology and trace element deficiencies in food. 
Here is their explosive admission: 


"Plant materials provide a major source of trace elements to man. The 
concentration of trace elements in plants, and the consequent levels of 
dietary intake by man are influenced by the type of soil on which the 
plants are produced and the type and quality of fertilizer applied, and by 
the species and variety of plants grown.... Changes in fertilizer practice 
or in the types of plants grown, as a result of advances in agronomy and 
plant breeding [of hybrids and now genetic modification], and in 
animal husbandry... can therefore influence the trace element composition 
of the foods that comprise man's daily diet... 


"It is important to recognize that developments in agricultural technology 
designed primarily to increase the yield of food crops and animal 
products can affect the trace element content of these foods in ways 
which usually cannot be predicted and which therefore require 
continuous investigation if human health and nutrition are to be 
safeguarded. For example, a new high yielding [hybrid] strain of rye 
grass was developed in New Zealand which was subsequently found to 
contain only one-tenth of the 1odine concentration of its parents, whether 
grown on iodine-low or iodine-high soils.... 


5Ibid., 96. 
?Dbid., 254-55. 
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"These few examples... provide clear evidence that changes in 
agricultural practice can change trace element intakes by man in 
ways which may be hazardous to human health." (Emphasis 
added.) 


The WHO has been responsible to a great degree for promoting the chemical 
green revolution around the world. Yet the WHO was honest enough to confess way 
back in 1974, that the so-called advances in commercial food production, have 
affected the nutrient content of food crops in detrimental ways. 


Whose interests, then, is the FDA looking out for when it tries to say that 
modern agricultural technology has not been responsible for putting nutrient 
deficient food on the grocery store shelves? You decide. 


Heart disease is the leading killer in the industrialized world today. And here 
is evidence that our farming methods can contribute to this dread disease. But it 
doesn't end with the heart. 


Nutrition and Mental Health 


Copper, manganese, silicon and other trace elements are also important for 
proper brain development and functioning. In fact copper, cobalt, zinc, manganese 
and other trace minerals are essential in the development of the brain, pituitary, 
thyroid and other components of the endocrine and nervous systems. These systems 
essentially control the rest of the body functions. 


We may not need much of these elements, but when they are not in our diet, 
the results can be dramatic. And if they are not in the soils that the food was grown 
on, it safe to assume that we won't get them from that source as we were supposed 
to. 


Dr. John Myers, in Metabolic Aspects of Health, describes how vitamins and 
trace mineral supplementation, especially zinc, cobalt, copper and iodine, have 
brought psychiatric patients back to normal. 


In the same book, Dr. Schutte writes, "Diet governs. mental health to a 
considerable degree, so it is not surprising that essential nutrients should play some 
part in the psychological processes, although this is seldom stressed."!! 


"Zinc, copper, Manganese, magnesium, silver and iodine play outstanding 
roles in memory and brain function" according to John Meyers, MD?? 


Allergies and the Brain 


Dr. Brian and Roberta Morgan, in their book Brainfood, state that the brain 
as well as the body can respond with allergic reactions to food and chemicals. In 
certain cases these cerebral allergies can be responsible for such dramatic symptoms 


10World Health Organization, R. Masironi, ed., Trace Elements in Relation to 
cardiovascular Disease (Geneva: WHO, 1974), 39-40. 

Schutte and Myers, Metabolic Aspects of Health, 126. 

12Tbid., 290. | 
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as reduced muscular coordination, poor concentration, anxiety, apathy, 
hyperactivity, forgetfulness, confusion, depression, schizophrenia and suicidal 
~ behavior. !8 


It seems likely that food allergies may be caused in part, at least, by the very 
mineral deficiencies that we have been discussing. It is known that when a 
necessary element is missing, plants will substitute something else that is available. 
The food looks the same, but the molecular composition of the food may be 
something different that what the body expects or needs for normal healthy 
response. 


The infectious agent that causes Mad Cow Disease is simply a slightly altered 
form of a protein that is normal in the brain. But the small change in molecular 
structure has fatal results. Modified plant proteins resulting from real or artificially 
induced trace element deficiencies in the soil might reasonably be responsible for 
some food allergies. 


Hybridization of crop seeds, genetic engineering and food irradiation don't 
help much either, since these all can alter plant proteins in detrimental ways. These 
are just a few reasons that we should be growing our own gardens with non-hybrid 
seed, readily available through mail order seed companies. 


Gluten Intolerance 


Gluten, found in wheat and certain other grains, is a protein. Gluten 
intolerance is one of the most common food allergies today. Wheat has been a staple 
article of food for thousands of years, but only since the advent of chemical 
agriculture is it starting to make some people sick. I know. I am the only one in my 
family that can tolerate gluten. | 


At least one in three persons today are afflicted with food allergies. Such 
allergies were virtually unknown before World War II when farmers still used more 
natural fertilizers than the artificial fertilizers that lead to trace element 
deficiencies. 


This is not just speculation. Dr. Shutte points out that, "It has been shown 
conclusively that fertilizers do influence both the protein content and the protein 
composition in plants."!4 (Emphasis added.) The production of poisonous alkaloids in 
crops, "compounds that may be regarded as the byproducts of slightly unusual 
cellular processes," is also influenced by trace element deficiency. 


Poisonous compounds can be found in almost all food plants today. Besides 
environmental contamination due to fallout from industrial air pollution, this 
problem is partly traceable to incomplete and excessive chemical fertilization, which 


I3Dr. Brian Morgan and Roberta Morgan, Brainfood, (Tucson: The Body Press, 
1987), 98. 

14Schutte and Myers, Metabolic Aspects of Health, 126. 

I5[bid., 77. 


23 


hinders trace element uptake. This can lead to the production of poisonous alkaloids 
in the food crop. 


It's not really that strange, then, if some humans develop a "slightly unusual" 
response to such food when they eat it. Chemical residues can also cause allergic 
reactions, of course. And on the subject of residues, DDT is still used in Mexico and 
South America. A vast quantity of produce is imported into the U.S. from these 
countries. So you may be getting much more than you thought you were paying for 
at the local grocery store. 


Heavy Metal 


Besides abnormal proteins, poisonous alkaloids and toxic pesticides, don't 
forget to add heavy metals to your list of exotic agricultural “food additives.” NPK 
fertilizers only contain a certain labeled percentage of pure nitrogen, phosphorus 
and potassium elements and the rest is filler. The label calls this filler “inert 
ingredients." Cheap fertilizer fillers are often supplied by chemical industrial waste, 
providing a convenient and profitable method of “recycling” this unwanted material. 
These fillers are almost always high in toxic heavy metals. 


It is sometimes assumed that when plants combine or “complex” heavy metals 
with proteins in a natural process called “chelation,” it somehow eliminates the 
toxicity. But research has disproved this contention. 


"Plants can survive abiotic stress such as exposure to pesticides or heavy 
metals either by modifying organic compounds or complexing heavy 
metals to phytochelatins or metalothionins. However, modified 
substances may still be toxic or inhibitory to metabolism and free 
heavy metals are always in equilibrum with complexed heavy 
metals. Therefore, to reduce the risk of toxicity, plant cells store 
modified toxic compounds and complexed heavy metals within their 
large, central vacuole. Alternatively, some organic compounds may also 
be excreted into the apoplast and bound to the cell walls.” 16 


By storing the toxic compounds, they are taken out of general circulation in the 
plant. Storing the toxic compounds localizes the poison while life is prolonged. But 
that toxic waste dump is a weak link in the plant’s immune system at best. It may 
“reduce the risk of toxicity” for a period of time, but if more and more poison is taken 
into the plant, disease and death are that plant’s obvious destiny. 


Humans and animals exhibit the same defense mechanism. They also take 
toxins out of general circulation and store them in the body’s fat cells. But just as in 
the plant, the poison is still there and eventually, if more and more toxins are taken 
in, they eventually spill over. Tumors, cancers and other chronic disease are the 
result. 


'° Martinoia, E., Klein, M., Geisler, M., Sánchez-Fernández, R. & Rea, P. (2000) Vacuolar uptake 


of secondary metabolites and xenobiotics. In: Vacuolar Compartments - Ann. Plant Reviews Vol. 
5, Robinson, D.G. and Rogers, J.C. (Eds.), Sheffield Academic Press, U.K., pp. 221-253 
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What specific disease develops simply depends on the particular action of the 
toxins involved, their storage location in the body and on genetic weak links in the 
host. Years of eating plant and animal foods filled with modified toxic compounds 
forces the body to fill the storage locations to the point of overflow. Cancer or some 
other dread disease eventually takes the life of this apparently “healthy” individual 
and friends and family wonder why God allows such tragedies. 


Poor God! He gets blamed for so much of man's ignorance. 
More Problems With Unbalanced Chemical Fertilization 


Modern agricultural practices have taken a tremendous toll on 
environmental, animal and human health. The facts are undeniable. Even the WHO 
admits it. By turning away from traditional, natural fertilizers to the cheap 
chemicals that are in use today, soils have been mined of their nutrients and 
stripped of many of their life- “sustaining properties. 


The worms know it. That is why they simply do not exist in many agricultural 
soils today. And when the earthworms have left or have been killed, or have been 
drastically diminished, nature's most powerful natural fertilizer manufacturer and 

soll “remineralizer” has been laid off the job. 


Worse than that is the overuse of NPK (Nitrogen, Phosphorus and Potassium) . 
fertilizers which is all too common. True, a farmer can paint his fields green with 
non-protein forms of nitrogen and push his yields to the limit, but the price that is 
paid is inferior nutritional quality. 


The crops are pushed into what is known as "luxury feeding." They take up 
what is most abundant and fail to take up the essential trace elements even when 
they are actually in the soil. 


This is not an isolated problem. According to Schutte, "Induced deficiencies 
are widespread and constitute a serious agricultural problem."!7 


Heavy nitrogen use blocks the uptake of copper in particular. Too much 
phosphorus prevents copper, zinc and iron from being taken up by crops even when 
these nutrients are in the soil.!8 And excessive potassium fertilization can even tie 


up calcium and magnesium which are major nutrients in the soil and vital to human 
health.!9 


With heavy NPK fertilization, the plants don't get what they need for health 
and neither do you. The plants try to "fake it" by substituting that N, P and K for 
other elements that should be going into the plant tissues, but the bugs know the 
difference. 


V [bid., 43. 

18Samuel L. Tisdale, Werner L. Nelson, and James D. Beaton, Soil Fertility and 
Fertilizers (New York: Macmillan, 1985), 385-87. 

19Tbid., 336. 
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They are attracted by the infra red "distress cries" of these deficient plants and 
come to clean up the mess. This is a proven fact. The bugs are really trying to do us a 


favor. But what do we do? We poison the sanitation crew and eat the garbage! May 
God help us. 


Why Supplementation Is Not The Final Answer 


Supplementation is an expensive and inefficient method of getting mineral 
nutrients into the body. It may be essential in the treatment of deficiency disease 
and in the absence of nutrient rich foods, but it is certainly not the optimum or the 
most natural health maintenance plan. Nor is it as tasty! 


The vast majority of supplements on the market are synthetic rather than 
natural. The synthetic forms of vitamins are not complete full-spectrum vitamins as 
are found naturally in food. They do not have the same potency of natural vitamins 
and tend to act more like drugs. 


A good fried of mine has a grandson who was born permanently retarded and 
physically deformed because his mother took a commonly prescribed vitamin as a 
drug during her pregnancy. 


Synthetic alpha-tocopherol (vitamin E) may actually act as an oxidant at high 
dosages, increasing risk of cancer, instead of performing the work of an anti-oxidant 
like natural vitamin E does. 


Brand new research indicates that vitamin E probably offers protection 
against Alzheimer’s, a brain disease affecting 4 million people in the USA. 
Interestingly the research "team found that vitamin E from food (but not from 
supplements) offered protection against Alzheimer’s.”2° 


A warning “against popping megadoses of vitamin E or any other vitamin to 
gain a mental edge" was given by Neil Buckholtz of the National Institute on Aging, 
which 1s a part of the national Institutes of Health. ?! 


Only "people who eat a diet rich in this powerful antioxidant may get a 7096 
reduction in the risk of developing Alzheimer's."?? 


Clearly food, not vitamin supplements, is the best protection against disease. 


Both synthetic and natural supplementation, especially in high doses, can even 
cause other nutrient deficiencies that can become new cause for disease. 


There is a better way. 
The Solution 


Food is your best medicine. It always has been. This is old wisdom that seems 
more and more avant-garde these days. 


20 “Vitamin E may stop Alzheimer's," USA Today, Wednesday, June 26, 2002, 10D. 
21 [bid. 
22 [bid. 
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Science is confirming every day the special wisdom of choosing vegetarianism 
for the best of health. And vegetarianism mandates closer attention to the soil than 
any other mode of eating. 


Dr. William Albrecht originally planned on becoming a medical doctor, but 
after some agricultural class-work he began to realize that he could help far more 
people with their health by becoming a soil scientist. As long ago as 1943 Albrecht 
wrote, after years of meticulous research: 


"Historic man's survivals have possibly been more largely the result of 
his herds and flocks than we are wont to believe. But even with the help 
of animals the soils may still be so deficient that animal products fail to 
give the full service commonly credited to them. As we push meat and the 
animal products out of their more common place in our diet, and as we go 
more nearly to strictly vegetarianism, the attention to the soil is all 
the more important."?? (Emphasis added.) 


This intelligent attention to the soil is exactly what the Bionomic method of 
gardening teaches. Home grown food, when grown naturally and scientifically, will 
always be the absolute healthiest option hands down. But we must be willing to 
learn. 


We need to become students of nature as Dr. George Washington Carver said. 
We need to stop simply accepting what is handed to us by the money and power 
brokers as truth. Search for yourself and discover that what you are reading in these 
pages is true. 


The Acid Test 


Don’t just take the word of any book, this one included. Get out and dig up 
your yard and plant a garden by the methods in this manual. Then see if you don't 
start feeling better as you eat the fresh, delicious, nutritious harvests. 


You will need to eat less to get full because your hidden hungers are being 
filled. Never mind expensive nutritional supplements. Once you get your soil built 
up and healthy, you won't need them because you are getting super nutrition from 
the food you've grown. Nature's way is cost effective! 


Your spinach, broccoli and other green veggies can be sweet because 
increased mineral content delivers increased sugar content! I’ve watched as even 
kids who hate store- bought spinach devoured my home grown spinach and asked for 
more! 


(I just finished eating a salad from the garden moments ago and if I hadn't 
known any better, I would have thought that some of the salad leaves had been 
soaked in sugar water, they were so sweet!) 


? William A. Albrecht, The Albrecht Papers, Volume 1, Edited by Charles Walters, Jr., (Metairie: Acres 
U.S.A., 1975, 1996), 153. 
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Forget dieting! A diet with Bionomic garden produce can normalize your 
metabolic functions and you will find it almost impossible to get fat. With such a 
lifestyle you can say good-bye to yearly colds and flu as well as to chronic disease. 
None of this is theory. It is my own personal experience. And who can argue with 
that? | 
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Chapter One 
The Placenta of Life 


Far from being just dirt, “soil is the placenta of life.”24 That's not just my idea. 
A scientist wrote that quote. 


A thin layer of fertile topsoil a few inches thick sustains all life on this earth. 
Think about it for a moment. Nothing can live without food and the food chain 
begins with the soil. Then how important do you think it is to correctly understand 
the soil? Is it worth expanding your mind a bit when your life and health depend 
upon it? Absolutely! 


.. As [ve said already, all life depends upon the soil. But not only do soils 
nourish every living thing on earth, it is a living thing itself. At least it will be if it is 
treated properly. Today, many modern agricultural and horticultural methods are 
not able to accomplish their goals and also give proper respect to the delicate life 
systems in the earth. As a result, most agricultural soils are either dead or in the 
process of dying. 


And as the farm goes, so the people go. With the decrease of life in the soil, 
there is a corresponding decrease of health in those whose life depends upon the life 
of the soil It's as simple as 1+1=2. Human nutrition must fully consider soil 
nutrition if the fundamental cause for many diseases is to be removed. 


The brave new world of genetic medicine would be quite unnecessary if science 
would work with nature from the soil up. There is evidence that living soil and seed 
and plant material can self-repair even DNA genetic material when properly 
managed. The body, properly fed and cared for, can do it too. 


In fact, the number of parallels between the science of the human body and the 
science of the soil is quite amazing. Let's take a simple language exploration of the 
body system and the soil system and make some comparisons. Hopefully, you will 
gain a completely new perspective into the little known secrets of the soil. 


The Body Ecosystem 


The human body is an ecosystem. This complex ecosystem is many things. It is 
a temple, an electric company, a radio station, a warehouse, a pharmacy, a water 
treatment plant, a sewage treatment plant, a library, a bank, a garden. 


One square inch of human skin contains approximately 19,000,000 cells, 625 
sweat glands, 65 hairs, 19 feet of blood vessels, 19,000 sensory cells, and 20,000,000 
microscopic plants, better known as bacteria or microbes!?5 What a garden! 


^ Quoted in: Peter Farb, Living Earth, (New York and Evanston: Harper Colophon 
Books, 1968), 3. 

?? Karl D. Johnston, Sustainable Agronomic Bio-Energetics, (Unpublished seminar presentation, 
1994), 4-7. 
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Most bacteria are friendly and help to crowd out the bad bacteria and fungi. 
Nasal mucous is one of the first lines of defense against the billions of bacteria and 
fungal spores that are constantly trying to invade the body through the air. 


As dust and pollen grains react with nasal mucous, they form chemicals that 
cause a prickly sensation. This triggers a sneeze that can eject particles at speeds 
over 100 miles per hour.?6 


Bacteria and other invaders that survive the chemicals found in mucous, are 
swallowed and finished off by stomach chemicals. 


Think about your favorite food. Can you see it? Smell it? Taste it? If you 
concentrate, you can. Yet all this is imaginary. Your brain has just fired off 
thousands of electrochemical impulses from its memory data banks. 


Every emotion that you feel is actually nothing more than a combination of 
electricity and chemicals. More than 100,000 chemical reactions occur in the brain 
each second. 


Organic and Inorganic 
Both organic and inorganic chemicals are necessary to life. 


Some of the body's vital chemicals are organic and some are inorganic. Almost 
everyone uses a little inorganic table salt to season his or her food, and some salt is 
necessary to good health. 


The body uses protein, carbohydrate, fat and vitamins that are all organic 
molecules. But it also uses mineral elements with electrical charges called ions. 
Positive ions and negative ions electrically bond to form chemical salts. Table salt is 
the most common example, followed by Epsom salts. But there are literally 
thousands of kinds of chemical salts. All of them are formed by the combination of a 
positive ion and a negative ion. 


There are ions inside every cell of the body and there are ions in the fluid that 
bathes the cells. Your brain and nervous system would not function without these 
ions. | 


To be perfectly frank, if the balance between sodium ions and potassium ions 
in your body is not kept within a narrow range, you will drop dead. So ions, which — 
come from chemical salts, (not only table salt but other kinds of salts too) are 
absolutely necessary for life. So are vitamins, proteins and other organic molecules. 
But you probably knew that already right? 


By the way, some chemical salts are made when positive ions of a mineral like 
copper or potassium electrically combine with a negatively charged organic 
molecule. Then you have an organic salt. These organic salts are also common 
throughout nature and necessary to life. 


26 Tbid. 
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You also know that you can't eat just any organic thing just because it is 
organic. There are many deadly poisonous plants that are very organic, but 
absolutely no good for food. Chicken manure has lots of nutritious organic matter in 
it but you wouldn't eat it— would you? 


And while you think nothing of sprinkling table salt (sodium chloride) on your 
cooked vegetables, you would never sprinkle sodium arsenate on your food, would 
you? (That's a sodium ion combined with an ion of arsenic!) 


If you did, an arsenate ion would be released which would bind to enzymes in 
your body, particularly those needed for oxygen use. Death would come quickly from 
this poison. But there are slower acting enzyme poisons too. 


Over many years, environmental or metabolic poisons can “bioaccumulate” or 
build up in your body tissues until enzyme and cellular function are negatively 
affected. Eventually symptoms are manifested that we call “disease.” If the cause is 


not removed, the end result is eventually the same as with arsenic poisoning— 
death. 


The soil ecosystem is no different. 
The Soil Ecosystem 


The soil is also an ecosystem. It is so complex that soil scientists understand it 
far less than doctors understand the human body. Like the body, soil is a temple, an 
electric company, a radio station, a warehouse, a pharmacy, a water treatment 
plant, a sewage treatment plant, a library, a bank, and a garden. 


Soll may seem solid but some soils can be from 2596 to as much as 5096 air. 
25% is just about right to provide the right amount of oxygen for microscopic soil 
dwellers and plant roots. 


Some microbes, like bacteria, don't just live between the soil particles. The 
living microbe gets permanently bonded with the clay particles by electrical forces 
according to Russian research. And they are still alive! They actually become a 
physical part of the soil. 


The mineral soil particles form a kind of skeleton. They vary in size from up to 
one twelfth of an inch in diameter for sand particles down to one two thousandths of 
an inch for clay particles. Silt particles are about half way between sand and clay in 
size. 


Balance is the Key 


A teaspoon of average garden soil can be home to well over “five billion 
bacteria, twenty million actinomycetes, a million protozoa, and 200,000 algae and 
fungi” and those numbers can grow by a billion every two hours when moisture, 
temperature, air and food are present in the right amounts.27 


?/ Farb, Living Earth, 5-8. 
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Biologically managed soil can grow far larger populations of microbes than the 
average. In fact Bionomic garden soils often form a visible microbial carpet that 
literally blankets every square inch of the soil surface like a living mulch, protecting 
and feeding the soil and plants. All beneficial microbes actually help feed and protect 
plants from disease causing microbes. 


Microbes have a very hard time in the soil until there is enough humus in the 
soil. Microbes are on a starvation diet below 2% humus content. What is humus you 
ask? Simply put, humus is what results when plant and animal proteins and 
carbohydrates are digested by microbes and recombined with additional elements 
that the microbes obtain from the soil and air. 


It's much the same as what the human body does with proteins, carbohydrates, 
minerals and vitamins from the diet to make flesh and blood. As you know, all blood 
is not equal. If you are on a deficient diet, then you will have deficient blood. 


It is just the same with humus. Feed your soil or your compost pile a diet 
deficient in some things and excessive in others and you will have humus that is 
deficient in some things and excessive in others. 


Sometimes the way you work your soil and the diet you are giving it can be so 
wacky that you don't get any new humus formation at all no matter what you do. 


A Russian soil scientist named German “found that cultivated soils contained 
less humus than did virgin soil and that in the composition of the humus there was a 
smaller amount of humic acid and a larger amount of crenic acid.”28 


Humic acids are components of humus. Crenic acid is an inferior type of humic 
acid that is more acid because it contains less of the nutrients important for plant 
growth. It is also far more soluble than regular humic acids.?9 


So what German found was that the way many farmers worked their land 
lowered the total amount of humus in the soil and the humus that was left was less 
valuable nutritionally and was more easily leached out of the soil. 


Obviously that's not good. As one soil scientist put it, “humic acids of different 
soils cannot be regarded as equal in value."3?9 This is because “humification of 
organic residues entering the soil depends upon their chemical composition and upon 
conditions in the soil influencing the activity of the microorganisms."?! 


So the goal is to learn how to intelligently balance the chemistry of the soil and 
amendments added to the soil and keep the soil environment so ideal for the 


^ M.M. Kononova, Soil Organic Matter Its Nature, Its Role In Soil Formation And In 
Soil Fertility, (Oxford: Pergamon Press, 1966), 20. 

^? N. A. Krasil'nikov, Soil Microorganisms and Higher Plants, (Moscow: Academy of Sciences 
of the USSR, 1958, The National Science Foundation, Washington, D.C. and The Department of 
Agriculture, USA by The Israel Program For Scientific Translations,1961), 

3 Kononova, Soil Organic Matter, 103. 

? Tbid., 111. 
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microbes that stable, balanced and nutrient-filled humus is preserved and even built 
up rather than lost. 


Soil that is rich in balanced humus and clay, will support huge numbers of 
microscopic plants like beneficial bacteria, beneficial fungi, and algae. These 
microscopic plants also form humus when they die, so learning to do a better job of 
farming the microbes is a big part of the secret to keeping humus in the soil. 


Besides microscopic plants, living soil also has many tiny animals like 
beneficial nematodes, protozoa and earthworms. These are also very important. to 
your soil system. 


There are beneficial bacteria, fungi and nematodes that will attack nasty 
disease causing organisms with natural chemicals, antibiotics and even booby traps. 
These are part of the soil’s natural immune system, very similar to the white blood 
cells in the body. 


But just like with the UM these warriors and tireless servants need both 
inorganic and organic nutrients in the right balance to really multiply and stay 
happy. A deficiency of either will limit the work that they can do. They also need the 
right amounts of air, water and warmth. These are unchanging laws. 


In Bionomic Gardening you will learn to build a custom underground home - 
with perfect air, humidity, warmth and food for your army of microscopic workers. If 
you invest in them, they will work for you 24/7 to produce a loose loamy soil that is 
almost effortless to work. 


This healthy humus-filled soil "placenta" will in turn have the ability to 
nourish you with abundant tasty and nutritious fruits, vegetables, nuts and grains, 
free of disease, pest damage and toxic chemicals. 


Is it worth the investment? You'd better believe it! 
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Chapter T'wo 
. Bionomic Gardening Philosophy 


Bionomic gardening philosophy begins with the fundamental truth that there 
are laws governing all of living and nonliving creation. Life in particular is regulated 
by an intricate system of law and each law contains an active principle that sustains 
life in some way. 


In the textbook, Botany: An Introduction To Plant Science, the authors define 
the basic substance of life, jelly-like protoplasm, which inhabits all living cells, as “a 
mysterious substance about which we know much but understand little. "52 


That's a good attitude to have when it comes to the study of the living world in 
general. While the major laws of life can be identified and scientifically verified by 
. experimentation, we need to keep in mind how little we actually understand about 
life science. 


Nature Not Subject To Our Arrogance 
Justus von Liebig is considered the father of modern chemistry. 


In his early days, he studied inorganic chemistry, or the chemistry of non- 
living substances. It must have seemed to him that the entire realm of nature would 
eventually submit itself to the laws of inorganic chemistry, as he understood them. 


It seems that way, because he began to apply his new found science to 
agriculture. 


For thousands of years, farmers had replenished their soil with mostly organic 
chemistry, otherwise known as manures and composts and a little inorganic rock 
dust like lime. 


But Liebig thought he could do better. So he took the seed of grain— the very 
symbol of soil fertility— and turned it to an inorganic ash in his laboratory flame. 


Analyzing the ash with his crude nineteenth century apparatus, he found that 
the main components of the ash were phosphorus and potash or potassium. The 
chemical symbols for these three elements are P and K. (He couldn't see the tiny but 
vital amounts of other chemicals in the ash called “trace elements.") 


Liebig thought that plants got all the nitrogen they needed from airborne 
ammonia. So he developed a PK fertilizer which proved a failure.3? One of Liebig's 
students, John Lawes, tested rain water and proved that Liebig was wrong.34 He 


? Wilfred W. Robbins, T. Elliot Weier and C. Ralph Stocking, Botany: An Introduction To 
Plant Science, Third edition, (New York: John Wiley & Sons, Inc., 1966), 26. 

33 Sir E. John Russel, Soil Conditions and Plant Growth, Sixth Edition, (London: Longmans, 
Green and Co., 1932), 17, 18. | 

** Charles Walters and C. J. Fenzau, An Acres U.S.A. Primer, (Kansas City: Acres U.S.A., 1992), 
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added mineral nitrogen (N) to Liebig's failed mineral PK fertilizer and the results 
were spectacular. - 


So was born NPK fertilization. The chemical companies saw dollar signs (it's a 
lot easier to market a bag of NPK salts than a wagon load of stinking manure!) and 
that's the way its been ever since. 


But Liebig made a glaring error in his scientific arrogance. He ashed grain— 
just the grain seed. But grain is produced on stalks with leaves. No stalks and 
leaves— no grain! 


If he had ashed those stalks and leaves, he would have found mostly calcium, 
not just N, P and K. More calcium is needed than any other nutrient to grow strong 
and healthy crops. But the NPK theory started by von Liebig and company obscures 
that fact to this day. 


Actually, less than fifteen years after Liebig and others were using dead ashes 
to prove what plants needed and what they didn't need, the experiments at 
Rothamsted by NPK proponents proved the total fallacy of the ash idea period. 
These experiments settled that "the composition of the ash [of plants] does not afford 
reliable information as to the amounts of each constituent needed, e.g. turnips 
require large amounts of phosphates, although little is present in their ash."35 


Sir Albert Howard eloquently wrote, "There was a kind of superb arrogance in 
the idea that we had only to put the ashes of a few plants in a test tube, analyze 
them, and scatter back into the soil equivalent quantities of dead minerals.... It was 
expecting altogether too much of the vegetable kingdom that it should work in this 
crude, brutal way..."36 


The real reason I'm telling you this story right now, is that before Justus von 
Liebig died, he started studying biochemistry— the chemistry of s. He began to see 
how much more complex life was than just dead N, P and K. 


It is said that he changed his mind about the NPK theory before he died— but 
it was too late. The science of greed and economics had already set the false NPK 
theory in concrete. Too bad. 


It is wise to come to the study of nature with reverence and humility rather 
than with arrogance. 


Bionomic Agricultural Science 


Bionomics is an existing science that investigates the laws of life in the earth’s 
ecology. You don't usually hear that word— you just hear the word ecology. Charles 
Walters, founder of the journal, Acres U.S.A., coined the term Eco-farming to 
describe farming practices that are harmonious with the ecology. 


The dictionary meaning of the word Bionomic is perfectly descriptive of the 
distinctive philosophy and methodology of growing that this manual describes. It is 


33 Russel, Soil Conditions, 19. 
°° Quoted in Walters and Fenzau, An Acres U.S.A. Primer, 141. 
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formed from two root words that, taken separately, mean life, and law. Literally, 
then, Bionomic means life-laws. 


Bionomic Gardening falls into the great family of organic, ecological and 
biological growing methods. But there are important differences. 


I grew up in Organic gardening and farming. At first I accepted the idea that 
used to be strong in the Organic Movement (and is still there) that "chemicals" were 
evil, and anything "natural" or "organic" was good. 


But as my knowledge of science and the laws of life grew, I began to realize 
with increasing pain, that this was a narrow-minded and even false concept. 


Pll get back to this point in a minute. But first I want you to understand the 
most important overlooked secret to gardening success. No other gardening method 
that I’m aware of pays as close attention to this secret as Bionomic Gardening does. 


The most important thing for super gardening results 


If you want to get really serious about getting the absolute highest quality as 
well as quantity out of your gardening efforts, then you need to pay attention to 
enzymes. The real keys to life in the soil are the same as in the human body. They 
are enzymes. 


These protein-based molecules, usually in association with trace minerals, are 
biological catalysts. That means that they speed up the chemical reactions that take 
place in living organisms by causing the reactions to need far less energy. 


But enzymes are far more than mere chemical catalysts that add no energy to 
the reaction they are enhancing. 


Dr. Edward Howell was a pioneering researcher on enzymes for several 
decades. In the introduction to his book, Enzyme Nutrition, Stephen Blauer writes, 


“The study of food enzymes in nutrition and human health has been a 
'sore eye' to both scientists and nutritionists alike. For enzymes operate 
on both chemical and biological levels, and science cannot measure or 
synthesize their biological or life energy. | 


"This biological force is the very core of every enzyme. Various names 
such as life energy, life force, life principle, vitality, vital force, strength, 
and nerve energy have been offered to describe this energy. Without the 
life energy of enzymes we would be nothing more than a pile of lifeless 
chemical substances— vitamins minerals, water, and proteins. In both 
maintaining health and in healing, enzymes and only enzymes do the 
actual work. They are what we call in metabolism, the body's labor 
force.”37 (Emphasis is in original.) 


3! Edward Howell, Enzyme Nutrition, The Food Enzyme Concept, (New York: Penguin Putnam 
Inc., 1985), ix. 
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In Dr. Howell's own words, "The enzyme complex harbors a protein carrier 
inhabited by a vital energy factor."** (Emphasis added.) Enzymes literally are the 
carriers of the spark of life. Not to be crude, but when your enzymes give out, so do 
you. Dr. Howell proved this through decades of research and experimentation. 


This is why enzymes are the kingpin in the Bionomic method of horticulture. 
Whatever the mysterious spark of life is, it is the enzymes that carry it. 


Metabolic enzymes are involved in every minute activity of life, from the single 


celled amoebas, to plants, to people. "Even thinking involves some enzyme 
activity." ?9 | 


Enzymes. are involved in the germination of seeds. In fact they are involved in 
the growth and development of all living things. They are the workmen that "repair 
damage and decay, and heal diseases."49 


Digestive enzymes digest proteins, carbohydrates and fats. Proteases take care 
of proteins. Amylases take care of carbohydrates. And lipases take care of fats. These 
enzymes are critically important in soil. A soil is literally dead without enzymes. 


Dr. Howell points out that "scientists are now measuring the value of a soil by 
the amount of enzymes it contains. He also points out that while soil microbes 
contain enzymes, free enzymes are also found in the soil itself.^! Therefore it follows. 
that, just as metabolic enzymes carry the life force of the body, free soil enzymes 
carry the actual life force of the soil, not soil microbes. 


Realizing that low enzyme soils equal low life soils, Dr. Howell makes a case 
for enzyme supplementation in soils. 


“The enzymeless fertilizer substitutes weaken vegetables and other plant 
foods, building up a hidden preclinical entity, a state of ‘disease’ that is a prelude to 
disease. Poisonous sprays do not cure the lowered vitality responsible for this 
state— instead they kill the plant predators and thereby prevent the vegetables, 
grains, and fruits from being destroyed by the real disease.”42 (Emphasis added.) 


The enzyme supplement that he recommends is what farmers have used for 
generations— manure. Howell was not a pioneer in the agricultural field. 


Manure, being a body waste containing worn out enzymes, (as Howell points 
out in the human health part of the book) couldn’t possibly be the best way to 
increase soil enzyme levels for better health and productivity. 


That's a little like replacing your blown out tires with bald tires. They're better 
than the blowouts but downright dangerous compared to brand new tires. 


38 Thid., 1. 

3 Thid., 3. 

?? Thid. 

^! Thid., 157. 
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Compost made of all whole raw plant materials and no manure is far higher in 
enzymes and more balanced in nutrients than pure composted manure ever can be. 
But even vegetarian compost is like used tires with a little tread when compared to a 
revolutionary new enzyme rich soil stimulant that you can easily make at home. 


How to energize your soil for electrifying results 


I didn't learn what I'm about to explain in agriculture. I learned this while 
studying about biological fuel cells. But I was studying fuel cells in order to 
understand the soil better! You'll see why in a minute. 


A fuel cell is like a battery that makes electricity directly from some kind of 
fuel like hydrogen. Biological fuel cells make electricity directly from organic fuels 
using microbes and enzymes. NASA uses biological fuel cells in space to get rid of 
biological waste in space. 


The key to all this is realizing that soil is essentially an unorganized fuel cell! 
(Your body is a well-organized fuel cell) In the soil, microbes produce both plant 
nutrients and electrical energy from organic fuel— crop residues, compost and so on. 


This naturally generated bioelectrical energy helps move the nutrients into the 
plants and stimulates them to grow. 


NASA knows that enzymes are critical to regenerate their biological fuel cells. 
Microbes generate electricity by digesting organic food. In the process they make 
poisonous waste products that must be excreted, like every other living thing. 


After a while the microbes begin to slow down, basically, from being drowned 
in their own waste products. So something needs to be done to the *microbe soup" in 
the fuel cell to "regenerate" it (or detoxify it) so the microbes can make more 
electricity again. 


This is where enzymes come in. They are “biochemical keys" that permit 
poisonous wastes to be digested and turned into harmless products without much 
energy. This is an over-simplification, but it is essentially correct. 


Just like NASA's fuel cells, the soil fuel cell requires the magic performed by 
enzymes, both to help digest organic fertilizer “fuel” and also to break down the toxic 
byproducts of normal growth that disease organisms thrive on if they are allowed to 
accumulate. 


The Real Heroes 


Hopefully you are beginning to see why enzymes are the real heroes in good 
garden soil. Few people understand this, or how to garden in a way that conserves 
enzymes for better results. This understanding is the heart of the philosophy that 
drives practical Bionomic methods. 


Since enzymes are so important, it's important to understand what hurts them 
as well as how to supplement them. 
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One thing that kills them dead is heat. And it doesn’t take much to do it. So it’s 
important to keep your soil cool in summer. Bionomic methods do that 
automatically. 


But besides heat, enzymes are extremely sensitive to poisons, even in 
extremely small amounts. That means that if you ever want your garden to perform 
at its peak capacity, you will first need to learn to garden without the use of poisons 
of any kind. 


Then you will need to learn how to help your soil get rid of the poisons that are 
formed there just by growing plants on the soil. These are the natural waste 
products that all living things form in the process of living. (You will learn simple 
ways of doing this in Bionomic Gardening.) 


Also, you will need to learn to give your soil everything that it actually needs, 
but never any more than that. Why is that so important? Because even necessary 
nutrients become toxic when you have too much of them. 


Deficiencies of nutrients will also cause toxicity (or at least abnormal 
chemistry) because plants will replace the needed nutrient with something else that 
doesn't belong there. 


This toxic nutritional imbalance begins hurting your soil and your plant 
enzymes among other things. And enzymes control the way the plant constructs its 
tissues and manufactures vitamins and phytochemicals. 


Low enzyme activity in your soil will begin affecting your crops long before you 
can actually see any effect on your plants. But even though you can't see the 
difference, quality is being hurt. 


You are not getting the super levels of healing enzymes and vitamins and 
phytonutrients from your garden food as you could and should be doing. And I just 
can't imagine why you wouldn't want the best for your health and the health of your 
family. 


The secret to super vitamin content and super yields is maintaining super soil 
enzyme levels. And no other gardening method that I've seen does that like 
Bionomic methods do. 


Lowered enzyme activity in your soil translates to lowered crop quality, which 
in turn translates to lowered health, greater susceptibility to disease and pests, and 
less ability to impart health to the animal or human eater of the affected crop. 


Chemical Versus Organic? 


You remember I said that I used to think that all chemicals were evil and 
should not be used in growing gardens? A lot of growers I've had contact with still 
think that way. 


Others feel that only "natural" (mined) chemicals are allowed and synthetic 
chemicals are all evil. 
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Still others will use almost any chemical that the government will permit for 
agricultural use in their gardens, no matter how poisonous it is. 


Without ridiculing anyone's ideas, let's examine the truth about soil chemistry. 


First of all, if you are using poisons of any kind on your crops and soil, you are 
killing beneficial enzyme and microbial systems partially, or completely, temporarily 
or permanently. In all cases you are doing your garden damage— the only difference 
1s the degree. 


The lesson is that as long as you garden with poison, you are never going to 
achieve the kind of results that can be achieved with Bionomic methods— like super 
vitamin content, super yield and higher pest and disease resistance. 


But just as with human nutrition, just because it's organic doesn't always 
mean it's good for your soil and crops. That compost might be poison to your soil 
because of what's in it that your soil doesn't need. 


And just because it 's a chemical, doesn't always mean that it will harm your 
soil. The chemical might supply the very element you need. Copper sulfate, (a 
chemical salt) may be the only way you can get the right amount of copper into your 
copper deficient soil without creating another imbalance. 


Used in the right amount, according to actual need, this chemical will help 
supply a vital trace element that is used by some enzymes as well as by the microbes 
and plants. And you need copper in your diet too! 


Refusing to use the copper sulfate because it is a “chemical” may actually cause 
a mildly toxic condition in your crops because when one nutrient is deficient, 
something else is going to be used in its place that doesn't belong there. 


Bionomic philosophy is more concerned about the copper sulfate being "pure" 
and toxin free than about whether it was obtained from a laboratory or a mine. A 
toxin-free, lab synthesized copper sulfate used according to actual soil needs will 
enhance enzyme activity, which is the foundation of life. 


But a copper sulfate contaminated with high levels of heavy metals is more 
likely to hinder enzyme activity and therefore hinder the quality of life in the crop 
being grown. On the other hand "Chilean Nitrate" is a "naturally" occurring sodium 
nitrate and comes from mines in Chili. 


But because excessive sodium becomes a hindrance to life, and because 
Bionomic gardening uses a more life-friendly, non-toxic form of nitrogen fertilization 
that produces fantastic results, Chilean Nitrate it is not considered a Bionomic 
fertilizer! 


The Organic doctrine that all people-made (synthesized) chemicals are 
automatically "unnatural" chemicals is a flawed theory. That theory, if it 1s strictly 
followed, could prevent some Organic growers from achieving the kind of results that 
nature really has to offer. 


Some synthesized chemicals certainly are poisonous to life, but not all. 
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What is essential to understand 1s that it's poison that is unnatural to life, not 
people. But intelligent human intervention in nature cannot justifiably be called 
unnatural when it is in harmony with natural law. It's both a natural and a 
necessary thing to do if you want to enhance life and not destroy it. 


What is "Natural" and Does it Matter? 


You see, part of the confusion in both the agricultural and food arts and 
industries, is that there's really no uniform definition of what's "natural" or 
"unnatural," as far as I can tell. 


Legally, "natural" 1s undefined. 


In organic agriculture, the "understood" definition of a natural substance is 
basically, "something that came from nature without being chemically altered." This 
is a nature-centered view. 


It says that if it came from nature it is good, but if people alter it, it becomes 
bad. It doesn't take too much thought to come up with examples of how this can be 
both true and false. It is certainly not a universal truth. 


But in the Bionomic view, which is a life-centered view, "natural" is defined 
based on the natural laws of life, which can be seen by observing the effects of a 
substance on a living organism. 


Therefore, natural means "non-poisonous." And unnatural means "poisonous." 


So a non-poisonous, people-made (synthetic) chemical ccould be the kindest 
and most natural thing to do for a soil that needs the nutrient element that it 
supplies. But both people-made poison and naturally occurring poison are unnatural 
and hurtful to life in the optimum garden growing cycle. 


That mined mineral or compost might be "natural" according to the common 
Organic idea. But it might be quite "unnatural" to the actual needs of that particular 
soil and crop. 


How Natural Fertilizer Can Hurt Your Garden 


A practical example might help you understand what I'm saying better. 
Several years ago, while working a farm in Utah, briefly, I came across a dear old 
lady that was trying to garden Organically. 


She was from the Eastern U.S., originally, where calcium and potassium tend 
to be low. But her Utah soil already was alkaline from too much potassium, and high 
calcium, magnesium, and sodium. 


She couldn't figure out why all those good hardwood ashes that she was 
liberally dumping on her garden seemed to make her garden worse instead of better 
like they did back east! 


Wood ash, is an excellent soil amendment, if you need the potassium and 
calcium, both of which it is high in. But this poor lady actually needed to get rid of 
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potassium. Instead she was adding more with her perfectly "natural" soil 
fertilization. 


The ash was natural. But it was poisonous to her soil and crops because her 
soil already had too much potassium. 


When both people-made poison and naturally occurring poison is eliminated as 
far as is possible from the garden, and all the right kind and balance of nutrition and 
living enzymes are supplied, then and only then, do good things start to happen that 
most growers have never witnessed before. 


Bionomic gardening methods help you accomplish these goals by working 
intelligently with the laws of life in the soil. The result is “life more abundant." As 
Dr. Weston Price put it, "Life in all its fullness is Mother Nature obeyed." 


In the Bionomic philosophy, nature's laws of life have been boiled down to a 
basic "constitution" of ten principles. These are the GARDEN LAWS. Every true 
principle of gardening is connected with one or more of these constitutional 
GARDEN LAWS. 


Each one is an active principle—a primary cause and sustainer of life. 


GARDEN LAWS stands for Gratitude, SAasurance, Rest, Delimitation, 
Fiseveise N utrition, Liberality, Air, Water and Sunlight. 


The rest of this manual is an explanation of these powerful principles. 
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Chapter Three 


Attitude of Gratitude and Green Thumbs |. 
(Gratitude) 


Mental attitude is not something usually considered in a book on gardening. 
But if you really want to develop your "green thumb," you should start by cultivating 
an attitude of gratitude and love, coupled with a gentle manner in your gardening. 
Your garden will love you back for it. 


Some years ago, I was given a beautiful little book called The Gardener's Guide 
to life. The very first chapter, like the very first Bionomic gardening law, is titled, 
Gratitude. 


The opening paragraph reads, “Cicero observed, ‘A thankful heart is not only 
the greatest virtue, but the parent of all other virtues.' Nowhere is a thankful heart 
more appropriate than in a garden."4? 


The beauty of a flourishing garden brings seattle and joy to the gardener 
and to the garden visitor, and joy is infectious. But gratitude and joy are also a 
positive stimulus to plant life. 


The Bible says, “He will make her wilderness like Eden, and her desert like the - 
garden of the LORD; joy and gladness shall be found therein, thanksgiving, and the 
voice of melody. "4 


A positive frame of mind and melodious music have both been shown to 
increase plant growth. 


Plants seem to have the ability to respond to physical touch and mental 
attitudes like love and hate in a similar way to animals. Handling plants gently and 
lovingly can stimulate them positively. 


This began to be confirmed very early in the 1900’s by Sir Jagadis C. Bose, who 
won international acclaim in physics, physiology and psychology. 


He was knighted in 1917 for his inventions that included laboratory devices 
capable of magnifying the excitatory responses of plants up to 10 million times so 
that they could be recorded and even viewed on large screens.* 


Many scientists and men of academia visited Bose’s private laboratory in 
England to see what to them was unbelievable, even after their own eyes confirmed 
that it was true.46 


43 Criswell Freeman, The Gardener's Guide to Life, (Nashville: Walnut Grove Press, 
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But students of the Bible should not be amazed. The apostle Paul talks about 
"the whole creation" eic in pain because of the curse of death and disease that 
is upon the planet.^ 


Among Bose's visitors was the vegetarian Bernard Shaw who sadly watched as 
the death convulsions of a piece of cabbage, scalded with boiling water, were 
magnified hundreds on times on a screen. A carrot, pinched by a pair of forceps, 
exhibited an electrical shudder that suggested pain.4? 


Evidently plants also have some sort of crude sensory “nervous system.” But 
since they have no organ corresponding to the animal or human brain, there can be 
no consciousness of pain. 


When a plant part is injured what you have is no more than a bioelectrical 
excitation of living cells due to stimulation from whatever is causing the injury. You 
do not need to consider becoming a breatharian in order to avoid “cruelty” to plants! 


Plants were created for the express purpose of providing food to the animal 
kingdom and to mankind. Research by other investigators has shown that “when a 
lawn was cut or a tomato eaten, the plants showed no sign of distress.”49 


It seems that nature has been programmed to be supportive of human life! 
However, when the purpose of the injury is malicious and destructive rather than to 
sustain life, the plant response is negative. 


Bose’s investigations found that the normal growth rate of a plant became 
depressed to only 25% of the normal rate for about two hours when jabbed with a 
pin. Knife cuts stopped plant growth completely for long periods of time.5° 


Practical Implications 


Today it is not considered strange to acknowledge that plants experience 
physical stress just like animals and people. And just as stress hinders human 
productivity, stress also hinders the growth of your plants. 


You should do all you can to minimize stress and trauma in your garden. 


Water and herbal preparations like yucca and chamomile can be used to help 
prevent plant stress and speed recovery from stress. 


Transplanting, pruning and cutting for harvest are examples of necessary 
operations that could be stressful for plants—especially if you are stressed. Relax in 
the garden. Think and talk about happy things while you work with the plants. And, 
if you care to, even tell the plants you love them! 


47 Romans, 8:22. 

48 Bolton, The Secret Powers of Plants, 10. 
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When you see that your plants are obviously stressed, use a little yucca extract 
as a foliar spray. Combined with a gentle touch and a loving spirit, the plants will be 
far less traumatized. 


A Possible Explanation 


Plants really do respond to love and positive attitude. We don't understand 
everything about this phenomenon, but we do know that one way in which mental 
attitude can be communicated to the outside world of nature is through what some 
scientists refer to as "informational substances." 


These substances are produced in the body the instant a thought is formed in 
the mind. These substances communicate the intent of the mind to the rest of the 
body. The information in the thought has been coded into the chemical substance. 


Pheromones are one of these informational substances produced by all plants, 
animals and human beings. They are also scent molecules and they are released 
from the body via the sweat glands and can be “pumped” long distances by infrared 
light at lightning speed.5! 


These scent molecules, carrying chemical information about our thoughts and 
feelings, enter the environment and evidently can be interpreted by animals. This is 
one way in which an animal of prey can sense your fear and know that he is in for an 
easy meal. 


Although it is not considered proven fact, these same pheromones may be one 
means by which plants are able to respond to the mental attitudes of people. 


What is positively proven is that gratitude and other forms of positive thought 
do react positively on plant growth, while ingratitude and negative thinking react 
negatively on plants. 


Hmm. Seems to me it's about the same with people too. 


So anyone can develop a green thumb! The expertise is in the attitude first and 
the technical skill second. 


Those Emotional Planta! 


In the 1960's, Cleve Backster, a polygraph expert and former interrogation 
specialist with the CIA, accidentally discovered that plants exhibit emotional-like 
responses to various stimuli.®? 


A polygraph, or lie detector, measures the electrical responses on the skin 
caused by changes in a person’s emotions. These electrical responses are called the 
psychogalvanic reflex. 


>! Dr. Phil Callahan has done pioneering research on the effects of the electromagnetic spectrum 
on plants and insects and his work is well documented in scores of published papers and in 
several books. 

`? Bolton, The Secret Powers of Plants, 11-18. 
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One day, while watering a philodendron plant, he wondered if he could 
measure the rise of the water in the plant with his polygraph machine. He reasoned 
that when the water got up to the point at which he attached his electrodes, the 
electrical resistance should go down and the tracing would go up. But when he tried 
it, the exact opposite happened. As he studied the chart, what he suddenly realized 
he was seeing was a pattern typical of a human who was emotionally aroused!®2 


This accidental discovery led Backster to found the Backster Research 
Foundation and to study these phenomena. He found that plants not only exhibited 
emotional responses to physical stimuli, but that plants could exhibit sympathetic 


responses, or fear-like responses to positive, or threatening human intentions as 
well.54 


Dr. Aristide Esser, a medical doctor at the Rockland State Hospital Research 
Center, replicated some of Backster's experiments in 1968. He too saw plants react 
to emotions.?9 This ought to prove to us that it doesn’t take any intelligence at all to 
be controlled by emotions. Even a plant can do that! 


Ellen White, who was gifted with visions and the gift of prophecy, states that 
Adam and Eve, in the garden of Eden were fully capable of two way communication 


with plants, an ability that apparently has been lost by most of humanity today. She 
Says, 


"The laws and operations of nature, which have engaged men's study for six 
thousand years, were opened to their minds by the infinite Framer and Upholder of 
all. They held converse with leaf and flower and tree, gathering from each the 
secrets of its life."56 (Emphasis added.) 


While mankind as a whole may have lost the ability to hear and interpret the 
language of plants, plants have not lost the ability to “hear” and respond to us and to 
their environment. 


In one interesting experiment, Backster dropped live shrimp into boiling 
water. Plants, located in another room, responded with sympathetic distress! 


This sheds an interesting light on Ellen White's fascinating comment that at 
the death of the Creator on the cross, "all nature was in commotion, expressing 
sympathy with her dying Author."57, 


The Greatest Agriculturists Agree 


There can be no doubt that there are lines of communication between plants 
and people. Dr. George Washington Carver was a master of communication with 
plants. He was known as "the man who talks with the flowers." 


53 Ibid. 

54 Ibid. 

55 Ibid., 18, 19. 

56 Ellen G. White, Christian Education, 207. 
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He told the secret of how he did it. He saw all nature as a window through 
. which he held direct conversation with the Creator. The language that all living 
things respond to, he said, is love. 


Carver and agricultural genius Luther Burbank, both taught that plants 
respond to love. And why shouldn’t they? A God of love created them! Both men 
achieved horticultural “miracles” by loving and talking to plants and learning their 
secrets. 


Understanding that the power of God was present in every plant and tree and 
flower, with his spiritual eye, Dr. Carver looked through the window of nature and 
saw not just a force, but the very person of God. 


With his inner ear he heard the Voice of the Creator speak through the flower 
“the secrets of its life.” People thought he was brilliant for his discoveries. But he 
gave all the credit to his conversations with the Creator through the plants. 


He called his lab “God’s little workshop.” He used to say, “No books are ever 
brought in here. What is the need of books? Here I talk to the little peanut and it 
reveals its secrets to me.” He called God “Mr. Creator.” 


“There is literally nothing that I ever wanted to do,” he said, “that I asked the 
blessed Creator to help me to do, that I have not been able to accomplish. It’s all very 
simple, if one knows how to talk with the Creator.”58 


Anyone can learn to do what Dr. Carver did. Just follow the advice given by 
someone else who knew how to do it. 


“Look upon the glorious things of God in nature, and let your heart go out in 
gratitude to the Giver. There is in nature's book profitable study for the mind. Be not 
thankless and reckless. Open the eyes of your understanding; see the beautiful 
harmony in the laws of God in nature, and be awed, and reverence your Creator, the 
supreme Ruler of heaven and earth."59 


This is the secret behind the greenest thumbs on earth. Should you talk to 
your plants? Absolutely! 


Serenade Your Garden 


Almost everyone has heard about Sonic Bloom™, where plants are treated to 
daily doses of nature’s music for increased growth, and the experiments showing 
how classical music affects the growth of plants positively, while rock music affects 
them negatively. 


The out-of-print book The Secret Powers of Plants, by Brett L. Bolton, not only 
describes the experiments, but shows the pictures of the difference in the plants. 


58 Glen Clark, The Man Who Talks With The Flowers: The Life Story of Dr. George 
Washington Carver, (Saint Paul: Macalester Park Publishing Co., 1939), 
59 Ellen White, Messages to Young People, 410. 
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Plants subjected to rock have the least growth, the shortest roots and often can't 
even stand up straight. They look totally deranged.®© 


Music is one of the most powerful stimuli to human and animal behavior. 
Plants respond to it too. From 1968 to 1971, strictly controlled experiments were 
conducted to discover the effects of music on flowers and vegetables at Temple Buell 
College in Denver, Colorado. ! 


Seeds were planted in plastic cups with identical soil and placed in controlled 
environment chambers where temperature, air and light were regulated 
automatically. Loudspeakers played different sounds in the chamber. Even though 
many experiments were done with classic control of all variables, the rock music 
always killed while the melodic music cured. 


"Loud and dissonant sounds produced wilting and death. Soft sounds, such as 
Ravi Shankar's Indian sitar records, Bach, and hymns brought greater growth,"6! 
Bolton wrote. 


Growth Regulation 


Dr. Dale Kretchman, Professor of Horticulture at the Ohio Agriculture 
Experiment Station in Wooster, believed that these results have to do: with the 
frequency of the sound waves altering the growth regulation of the plant cells. Dr. 
George Milstein tested Kretchman's theory under lab conditions and found that 
musically treated plants grow faster than un-seranaded plants.® 


One plant that normally should have taken two years to bloom, blossomed in 
only six months. According to Milstein, "the sound waves cause the plants to keep 
their pores open longer and wider, allowing a greater exchange with the air around 
them. As a result, they grow."63 


Dan Carslon, of Sonic Bloom fame, has confirmed that sound affects plant 
pores. Leaves treated with appropriate sounds show a far higher density of pores 
when viewed under a scanning electron microscope. The pores are also larger and 
more well defined. 


Dr. Singh of Annamalai University in India conducted experiments that 
showed music to increase the growth, the height and the profusion of leaves of the 
Mimosa "Sensitive Plant." Seeds dosed with music sprouted in one-third the normal 
time. He found that overdosing caused plants to wither.94 


Singh found that the time of day the music was played was important to obtain 
the most improvement. He conducted his experiments in the early morning and in 
the evening because it is known that the protoplasm in the plant cells normally 
slows down at these times. After having been excited by sound at six in the morning, 


60 Bolton, The Secret Powers of Plants, 96, 97. 
61 Tbid., 49-57. 

62 Ibid., 52. 

63 Tbid. 

64 [bid., 52-55. 
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the protoplasm could be seen under a microscope streaming at a speed that would 
not normally be reached until later in the day.© 


Garden Praise 


The psalmist says, “You make the gateways of the morning and the evening 
shout for joy."66 


The Bible talks about worshiping and praising God twice a day in the morning | 
and the evening. While this plan may be good for the spiritual life, it is equally good 
for plant life, especially if you were to worship in the garden, which is what Adam 
and Eve did. 


I started setting up my CD player in the garden in the early morning to wake 
my garden up faster. Another plan would be to set up outdoor speakers in your 
garden, wired from the house, with your player set on an automatic timer to play 
soothing music to the plants morning and evening for about half and hour. 


In nature, the early morning songs of the birds may be catalysts to faster plant 
growth. This is a good reason to encourage their presence by making sure there is 
suitable habitat for them around your garden. 


More Proof 


Sound is energy, like the light and heat that also contribute to plant growth. 
The energy of melodic music has been found to increase a plant's oxygen output as 
much as 60 to 100 percent.97 


More oxygen production means a faster rate of photosynthesis and sugar 
production that is responsible for increased growth. In field experiments, rice, sugar 
cane, potatoes, onions and garlic increased in yield 28 to 61 percent.68 


Dr. Pearl Weinberger, a botanist and Biology Professor at the University of 
Ottawa at first laughed when she heard about Singh's work in 1959. But as a 
scientist, she decided to test the theory scientifically. 


She found that there is a sound-temperature coefficient that is responsible for 
boosting the rate of growth in plants. High frequency sound serenaded seeds grew 
three times larger than normal. Dr. Weinberger also believes that the sound alters 
the permeability of plant membranes allowing more nutrients to enter.®9 


George E. Smith, a research scientist for the Mangelsdorf Seed Company, 
heard of Singh's claims in 1960. He started experiments in his company's fields in 
Illinois. In one experiment, with corn, the serenaded plants produced 137.5 bushels 
per acre while the quiet plot yielded 116.7 bushels per acre. 


°° Tbid. 

$6 Psalm 65:8 NRSV. 

67 Bolton, The Secret Powers of Plants, 53 
68 Ibid. 54. 

69 Tbid., 54, 55. 
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The loudspeaker for the musical plot was raised on a telephone pole at one 
corner of the field and the record player was in the barn! The plants nearest the 
speaker sprouted 12 hours sooner than plants in either plot. Growth was faster and 
silking occurred three days earlier. 


Smith also thought to systematically measure soil temperatures. He found an 
increase of two degrees in the soil nearest the speaker. But later, he noticed that the 
leaves directly in front of the speaker were being eaten away by the sound waves.” 


You can overdo it. Sound really is energy! The best plan is a brief, soothing 
serenade for a half hour morning and evening. | 


70 Ibid., 55-58. 
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Chapter Four 


Are You A Believer? 
(Assurance) 


Webster defines assurance as "full confidence or trust; freedom from doubt; 
certain expectation; the utmost certainty; firmness of mind; undoubting steadiness; 
intrepidity; self-reliance; self-confidence." 


People like to be around others who have these qualities. These are the 
qualities for success in any endeavor. And it is no different with gardening. 


Think about it. It really does take that kind of assurance to bury a seed in the 
ground and fully expect it to become food for your table! 


You've got to have faith in the process, even though there is so much of it that 
you can not control. Faith in what you are doing, or lack of it, can spell the difference 
between success or failure. 


Thousands will not even try to garden because they have absolutely no faith 
that they can do it successfully, especially if they have tried and failed before. 


Maybe you are one of those people. If you don't have any confidence in your 


own ability to begin with that's fine. Just put your confidence and assurance in the 
Author of life. 


If you don't believe in Him, just keep reading. You can still believe that if you 
follow the rules of life, you will get living results. 


Or maybe you are an experienced gardener who has never seen a bug free 
garden without spraying. Or you can't see how anything could ever grow successfully 
in your soil. Or you can't see how the way you garden can affect the flavor, the 
nutrition and the keeping quality of the food grown. 


You are really skeptical. You are a doubting Thomas. 


If you let that mind-set prevail, you will fail from the start, because you will 
either not even try, or you will not follow through faithfully with the whole plan, 
especially if you have some small setbacks at first. You will just decide that it can 
not be done. | 


That would not be fair to you. That would be quite unscientific. 


And you would never be sure that you had the truth of the matter that way. A 
true scientist will always be willing to lay aside his or her preconceived ideas and 


give a new theory a fair trial even though convinced that the theory cannot be 
correct. 


A scientist has full assurance in the immutable laws of nature and in his or her 
ability to put those laws to a fair test to discover the truth by unbiased 
experimentation. Without such faith there could be no science at all because there 
can be no science where there are no laws. 
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Faith 1s not only compatible with science, it is essential to its very existence. 
Faith in the laws of nature is fundamental to all science, including to horticulture. 


Without laws controlling nature you could never get the same results from the 
same action twice. Everything would be random. There would be hone chaos. Life 
could not exist at all. 


Assurance in the existence of law is synonymous with assurance in the 
existence of life. And where there is Jaw, there must have been a Lawgiver. Some of 
the greatest scientific minds from every age have believed that. 


You Must Be Scientific 


In order to know the truth about organic gardening versus chemical growing, 
or the full value of keeping all the GARDEN LAWS, versus only a Tew of them, you 
will need to be willing to be scientific about it. 


You will need to be willing to have assurance in the immutable laws of nature, 
believing that nature will not lie. If you will put it to the test fairly, you will know 
the truth and the truth will set you free. 


The same principle follows if you really want to know the truth about God, by 
the way. You don't need to believe in God to find Him any more than you need to 
believe in a dollar bill to find one on the street. 


If you don't believe in God and you want to prove that you are right, just be 
scientific about it. Be willing to shout out to the thin air, 


"I don't believe in you God. But I'm willing to test this because I'm not scared of 
the truth. If you exist, please reveal yourself to me personally." 


Then give the experiment some time before you make a final conclusion. 


You've got nothing to lose and a lot to gain if there really is a great big God of 
love out there just waiting for you to ask Him to empower your life with love for 
eternity. | 


“O taste and see that the Lord is good: Blessed is the man who trusts in 
Him."" : 


"How shall we know for ourselves God's goodness and His love? The 
psalmist tells us— not, hear and know, read and know, or believe and 
know; but— 'Taste and see that the Lord is good' (Ps. 34:8). Instead of 
relying upon the word of another, taste for yourself. Experience is 
knowledge derived from experiment. Experimental religion is what is 
needed now. “Taste and see that the Lord is good."72 


There is ample evidence all around us in the book of nature that there is a 
powerful Intelligence at work in the universe to keep the creation from self- 
destructing or from deteriorating into anarchy and chaos. 


" Psalm 34:8, NKJV. 
72 Ellen White, God's Amazing Grace, 252. 
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"The God of nature is perpetually at work.... The same God who guides 
the planets works in the fruit orchard and in the vegetable garden. ...it is 
through God's immediate agency that every bud bursts into blossom."73 


When you begin to believe that, and put a strong living faith behind that 
conviction, you áre empowered to ask God to do even greater things for you through 
your efforts in the garden. 


"After man has acted his part, God's miracle-working power gives life and 
vitality to the things placed in the soil."74 


The Creator can multiply your harvest in answer to the prayer of faith beyond 
what you might have received if you did not believe and ask, if it is His will. 


Prayer has been found to affect the growth of plants experimentally." 


But before you rush out to try it, remember that prayer without faith is 
powerless. But prayer offered up to the Creator of the universe, with the *assurance 
of faith" can supercharge you gardening results and your whole life. 


Some Bible Promises to Claim For Your Garden 


"Now it shall come to pass, if you diligently obey the voice of the LORD 
your God, to observe carefully all His commandments which I command . 
you today, that the LORD your God will set you high above all nations of 
the earth. And all these blessings shall come upon you and overtake you, 
because you obey the voice of the LORD your God... Blessed shall be... the 
produce of your ground... Blessed shall be your basket and your kneading 
bowl.... The LORD will command the blessing on you in your storehouses 
and in all to which you set your hand, and He will bless you in the land | 
which the LORD your God is giving you." 76 


Bring all the tithes into the storehouse, That there may be food in My 
house, And try Me now in this, Says the LORD of hosts, If I will not open 
for you the windows of heaven And pour out for you such blessing That 
there will not be room enough to receive it. And J will rebuke the devourer 
for your sakes, So that he will not destroy the fruit of your ground, Nor 
shall the vine fail to bear fruit for you in the field, Says the LORD of 
hosts; And all nations will call you blessed, For you will be a delightful 
land, Says the LORD of hosts.7? 


73 Ellen White, Testimonies For The Church, Volume 6, 186, 187. 

" Ellen White, The Review and Herald, October 18, 1898, Week of Prayer in 
Australia. | 

7$ Bolton, The Secret Powers of Plants, 30, 31. 

7 Deuteronomy 28:1-8. 

7 Malachi 3:10-12. 
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"When a farmer plows for planting, does he plow continually? Does he 
keep on breaking up and harrowing the soil? ...His God instructs him and 
teaches him the right way."78 


"Or speak to the earth and it will teach you.”79 


How To Know For Sure 


No gardening book can ever teach you all that there is to know about 
gardening. But if you listen to what the garden is trying to teach you, and if you 
silence your soul to listen for the True Voice of Nature, God will begin to teach you 
the right way. 


If you have ever spent much time reading gardening books, you will soon 
become quite certain of one thing. While there is much that the “experts” agree on, 
there is quite a bit of disagreement too. 


This is true not only about their ideas of how you should garden, but 
sometimes there is even conflict on understandings of soil physiology, chemistry and 
nutrition. 


Sometimes, if you read very carefully, you will even find that an "expert" 
contradicts himself or herself. This can all become very confusing, especially if you 
don't believe that there is a Master Designer. 


But as soon as you acknowledge that there is intentional design in nature that 
reveals an intelligent Designer, some of the fog begins to clear. Spend more and 
more time talking to the Creator and studying His Book and the air really clears. 


You can clearly see who is working on right principles and who is not. Then 
you can make your own choices with confidence. 


You can begin to know what it is like to have real assurance in what the God of 
nature is able to accomplish after you have kept the GARDEN LAWS. In direct 
contrast, a false assurance in false ideas will bring disappointment down the line. 


Just look at the failed Green Revolution for an example. 


But with faith and assurance in the Creator and Master Gardener, and 
intelligent obedience to the laws of life, great things are possible. 


"He who taught Adam and Eve in Eden how to tend the garden, desires 
to instruct men today. There is wisdom for him who drives the plow and 
sows the seed. Before those who trust and obey Him, God will open ways 
of advance. Let them move forward courageously, trusting in Him to 
supply their needs according to the riches of His goodness.”®° 


78 Isaiah 28:24, 26, NIV. 
79 Job 12:8. 
80 Ellen White, The Ministry of Healing, 200 
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Chapter Five 


A Fine Fallow 


(Rest) 


Fallowing, the practice of letting a garden bed or an agricultural field rest from 
growing cultivated crops for a year or more, can be traced back to the agricultural 
statutes that were handed down through Moses to the nation of Israel. 


It runs contrary to the nature of humanity to let ground, that is producing food 
or income, sit idle for an entire year or more. This has a lot to do with the reason 
that it is rarely, if ever, practiced in commercial agriculture today unless the farmer 
is being paid to do it. 


| But another reason that few gardeners or farmers practice fallowing is that the 
true reasons for fallowing and the real benefits are not widely understood. 


Some growers will take a field out of production to plant a cover crop or a green 
manure crop to help build soil nutrients. But this practice is a little different than 
what the Israelites practiced, according to the Bible. 


The Biblical fallowing statute is recorded in the twenty-fifth chapter of 
Leviticus. The primary reason given for the practice is to provide “a year of rest unto. 
the land." Fields were to be cultivated for six years, then allowed to rest in the 
seventh year. 


To get an understanding of why cultivated soils need a periodic rest, you must 
remember that properly managed soil is a living composite organism. All living 
things benefit from periods of rest or dormancy. 


Sleepy Soil 


Sleep is known to be a time for growth and repair in higher organisms. During 
sleep, no food is consumed, but digestion is often completed and stored nutrients are 
used to build and repair body systems. 


Cultivated soils in temperate climates usually get a yearly "sleep" in the 
winter. This is a time when microbes, which can even remain active in frozen soil, 
can complete the digestion of partially decomposed organic material and crop 
residues, and produce finished humus without having the process interrupted by 
new inputs. 


In ways that are only partly understood, the soil also grows and repairs during 
the winter rest. Because of this, it would seem to be beneficial to allow even a 
tropical garden or a year-round garden to have at least two months of rest out of 
each year. 


You could rest the whole garden at once and get a rest yourself, or you could do 
it by allowing a different bed or group of beds throughout the garden to rest every 
two months until the entire growing area has been rested two months out of the 
twelve. 
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The second method requires good planning and record keeping which Bod be 
part of every serious gardener's tool kit anyway. 


But the concept of the fallow year goes beyond a few months' rest per year. 
This is supposed to be “a year of rest." 


To visualize what is happening here, you will need to think about another type 
of rest that used to be more common in Bible times among people than it is today, 
but which still has tremendous benefits. 


Many health conscious people still practice this type of rest. It is called a fast. 
Fasting Your Soil 


I know some people who fast one day out of every week. It really is a very 
healthy thing to do. During a true fast, nothing but water is consumed. No foods of 
any kind are taken in. It permits the digestive system, which is often forced to work 
day and night, to have a “day off’ just like you appreciate having from your work. 


Common sense says that regularly rested organs will last longer than 
overworked ones, right? 


Fasting is a different kind of rest than sleep. 


True, you fast when you sleep too. That's why the morning meal is called 
break-fast. You are breaking your fast of the last night. But you can't drink water in 
your sleep unless you wake up in the night to do it, which few people do. 


During a full 24 hour fast, you get a full night's rest, plus, you spend a day 
without new food input, cleansing your system with pure water. Metabolic wastes 
that tend to back up in the liver, kidneys, blood and fatty tissue, are flushed out of 
the body more efficiently than if you were still putting new food into your system. 


This "one day out of seven fast" is a close representation of what happens 
during a “one year out of seven fallow.” 


During the fallow year, the soil is not exercised by cultivating it. Cultivation 
incorporates large amounts of air into the soil, which really lights the microbial 
“fire” in the soil to energize plant growth. 


In this fallow year, the microbes can just sort of idle along and do their 
business of building and repairing the existing soil biochemistry and breaking down 
metabolic wastes without the rude interruption of new inputs. 


As in the one day fast, the fallow ground will still be watered by rain. If there 
is a dry spell, you should water or irrigate. Water is even more important during a 
fast and the resting soil needs water as much as you do during a one-day fast. 


This pure water, without any other inputs, will also help to cleanse the soil of 
the broken down metabolic wastes. These wastes, if they are not flushed out 
periodically, act as enzyme poisons and hinder the life processes of the soil microbes 
and plant roots. 
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The result can be loss of yield and an increase in disease organisms that feed 
on the waste products in the soil. After six years of growing, a full year is needed to 
flush out metabolic wastes that were not taken care of during the “week” of growing. 


Water is essential to the fallow year cleansing. But the microbes can do their 
part too, because they are not tied up with the job of digesting new inputs that you 
the grower have added to keep your plants happy. 


With the help of the water, they can now work on further breaking down the 
more complex wastes in the soil to volatile forms and water-soluble forms that can 
be easily flushed out of the growing zone. 


Since the humus is adsorbed to the clay in good soil and largely unavailable to 
the free microbes in the soil, these free organic waste poisons are the most easily 
obtainable food source. It's really a beautiful plan. 


When is a Weed Not a Weed? 


Weeds are the main crop in the fallow year along with some volunteer 
vegetable plants. Let them all grow together. There are very good reasons for this. 


And before you tell me I'm out of my mind for telling you to let weeds grow in 
your garden or field, just simmer down and listen to the simple wisdom I'm about to 
share. 


What you are worried about is the weeds multiplying right? No problem! 


You just cut them all down before they go to seed. Don't turn them under. Just 
cut them and leave them to decompose on top of the ground so you don't disturb your 
fallow ground. 


Some gardeners want to mulch their fallow ground to keep anything from 
growing. But there is an important advantage to letting your weeds grow for as long 
as possible throughout the fallow year. 


You see, the type of weed that grows on a particular soil depends largely on the 
soil's chemical composition. A calcium deficient soil will grow weeds that are high in 
calcium because they are good at dissolving and concentrating previously 
unavailable calcium in the soil. Then when the weed dies, it contributes the very 
nutrient the soil needs. : 


The mineral composition of the soil, the crop root excretions that have 
accumulated over the growing years and metabolic waste concentration will all 
influence the types of weeds that thrive on your particular soil. 


Whatever weeds do thrive, will tend to work in harmony with the water and 
the microbes to bring biochemical balance back to the soil. 


The soil will be cleansed and regenerated more efficiently than without the 
symbiotic relationship between the weed root excretions, the microbes and the soil. 
And volunteer weeds will probably do a better job than some cover crop that you 
arbitrarily may choose to plant. 
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All this has a direct effect on the soil's energy. Let me explain. 
Electrical Regeneration | 


As I have mentioned before, all living cells produce electrical energy as well as 
heat energy from the biochemical breakdown of food. Both biochemical and electrical 
energy are at work in soil and in the growth of plants. 


An increase in electrical currents in the soil stimulates growth in plants. There 
are numerous U.S. and foreign patents for devices to increase plant growth through 
introduced electrical currents. 


But in an optimum living soil system, it is not necessary to introduce an 
outside current. The soil itself is a type of biological fuel cell. 


A fuel cell is a “battery” (technically that’s not true but this is being written for 
non-technical people!) that produces electricity continuously directly from the 
chemical breakdown of a renewable fuel. 


Biological fuel cells use some kind of organic fuel, bacteria and enzymes to do 
the job. The enzymes are catalysts that speed up the process. (NASA used biological 
fuel cells to dispose of organic wastes in space.) 


Soil functions like a natural biological fuel cell, but doesn’t have the full | 
organization of a fuel cell, that is, you can't identify a positive electrode and a 
negative electrode— an anode and cathode. 


Soll not only generates growth stimulating electrical currents biologically, but 
it also stores the energy. The physical structure of a clay colloid is much like an 
electrical capacitor with two plates separated by a gap that may or may not be filled. 
In either case, it can store an electrical charge. 


Each humus molecule also has a structure that allows it to function as a 
miniature electrical storage device. God invented microelectronics! 


What I am saying then, is that soil is, literally, both a bioelectrical generator 
and an electrical storage battery— a fuel cell. 


In all fuel cells, it becomes necessary to periodically regenerate the chemical 
medium. It's a law. The continual reactions have been changing the chemical 
balance needed for optimum electrical generation. 


In biological fuel cells, the regeneration is accomplished biologically. If you 
have been following me, you will understand that the fallow year does this very 
thing. 


The lack of cultivation and new inputs, the water, microbes and weeds all work 
in harmony to regenerate the soil cell medium so that electrical output can continue 
at peak production. 


I was told once, that Dan Skow, a well-known agricultural expert, believes that 
the fallow year is to recharge the soil battery. If that is true, he is basically correct. 
Dan Skow is a highly educated veterinary doctor with access to modern information. 
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But a little more than one hundred years ago, in 1899, a lady with a third 
grade education stated that the seventh year rest was intended to renew soil energy. 


The only way that she could possibly have known that and been right about it, 
so long ago, was that she had a very close relationship with the Creator. She wrote: 


“The seventh year after they [Israel] settled in Canaan was to be a 
Sabbath year. All agricultural business was to stop. There was to be no 
planting or sowing. For one year the people were to depend wholly on 
the Lord, having faith in His arrangements as the householder. The land 
needed a rest in order to renew the forces necessary for growth. 


“This was to show that nature was not God, that God controlled nature. 
God designed that from nature His church should constantly learn 
important lessons. They were to cherish a vivid sense that God was the 
manager, the householder. They were to know the reality of His presence 
and His providential care over all the earth. They were to realize that all 
nature was under His supervision, all the productions of the ground 
under His ministration. This was to give them faith in His providence. 
He could withhold His blessings or bestow them."?! 


New Covenant Fallowing 


In Israel's time God worked a miracle on the sixth year and doubled the 
harvest so that there was plenty of food for the year in which there would be no food 
production. It was all scheduled according to a special calendar called the Jubilee 
calendar. 


Since that old covenant system of religious ritual is not binding any more, 
since the cross of Christ, it is not necessary to wait for a miraculous harvest in your 
sixth growing year so that you can rest your entire garden. 


You can divide your garden or farm into seven equal parts and rest one 
seventh of your growing area every year. Over the years, every area will have had 
one rest year out of seven. 


Ellen White recommends this idea when she says that each year, *portions of 
the land should be allowed to rest.”82 


And you will have healthier more productive soil, healthier more productive 
crops, and a healthier more productive life. 


Crop Rotation 


Most organic gardeners and farmers believe in rotating their crops yearly to 
avoid disease and pest problems that often arise from growing the same crop in the 
same location year after year. ] 


81 Ellen White, Manuscript Releases Volume Three, 347. 
82 Ellen White, Fundamentals of Christian Education, 323. 
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The plan is a good one to avoid disease and prevent soil exhaustion when 
conventional fertilizing practices are in use, but it will not be as critical in a truly 
Bionomic system where you are restoring the soil through a regular balanced 
feeding. 


Even nature points out a different plan than is generally taught in organic 
agriculture. If you leave a piece of bare ground to itself, weeds will often spring up 
first and will usually hang on for several years before grasses take over completely. 
These will grow for several years before larger shrubs and trees take over. 


There is a lesson to be learned here. 


Nature rotates its crops only after several years of growing in the same spot. 
What it does rotate every year, is nutrients. 'The weeds die back yearly and return 
their nutrients to the soil. The grasses do the same yearly, and trees and shrubs cast 
their leaves every year at some time or other. Even evergreen trees cast their 
needles once a year. 


This is in perfect keeping with what Dr. William Albrecht, a brilliant Ph.D. 
student of nature, pointed out. He wrote, 


"When any plant species established itself naturally in its particularly 
well-suited climatic setting, the crop is [sic] at its best in growth, in self- 
protection against pests and. diseases, and in reproduction of its kind. But 
those conditions occur only after many annual crops have grown and 
died in place to build up a significant supply of its own organic matter 
on the surface of the soil."*? (Emphasis added.) 


Albrecht felt that yearly crop rotation was just a crutch to keep disease from 
taking over in an imbalanced, nutrient deficient soil. The evidence supports this 
view. 


If you maintain, and even build, balanced nutrition in the soil, compensating 
fully for what each crop takes out of the soil, each crop can be grown in the same 
place for up to six years without disease problems, in a one crop per year system. 


This will be true in most cases as long as the soil was not infected with disease 
to start with. In the case of infected soil, special measures will have to be taken that 
might include an alternate rotation plan. 


The Fallow Rotation 


After growing the same crop in the same place for six years, that spot should 
lie fallow for the seventh year. Then the crop should be rotated. 


There is evidence that this is the ideal plan and some growers have 
experienced increasing yields by following a similar plan. 


83 William A. Albrecht, The Albrecht Papers, Volume 1, Edited by Charles Walters, 
(Metairie: Acres U.S.A., 1975, 1996), 120. 
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One of the reasons for the increasing yields is that the roots of plants exude 
substances that make the soil more favorable for itself. These exudates feed the 
bacteria that are most symbiotic for that particular plant. Some exudates in certain 
crops are even toxic to certain weeds and to other crops. 


This is where the art of companion planting comes in. Good companion crops 
are those that can live with one-another's excretions. I know that sounds a little vile, 
I’m sorry, but that is the plain truth. 


When you succession plant, (following one crop with another one right behind 
the first) you should be careful to plant crops that are good companions to the 
previous crop. If you are going to plant three crops successively in one bed, they 
should be compatible crops. You will find a companion planting chart in the 
appendix to help you learn what crops are compatible and which are antagonists. 


When you make your succession plan, you can alternate *heavy feeders" and 
“light feeders.” But you should select them only from a list of good companions, 
unless you want less than the best results. For example, in the same bed you might 
successively plant English peas in February, followed by tomatoes in May and 
finally carrots in October. 


For the next six years you plant that same succession scheme in the same bed. 
The compatible root exudates and balanced fertilization should actually enhance the 
soil year by year for that series of crops and yields can increase. 


In the seventh year, you rest the bed for a year. If you don't rotate after the 
seventh year, the exudates will build up to the point that the crop will not be able to 
tolerate its own excretions any more. Disease and lowered yield will be the sure 
result— eventually at least. 


In the eighth year, you start with a completely new succession scheme. The 
rest year allowed the accumulated root exudates to be purged so you can plant a crop 
succession that is antagonistic to the previous succession scheme without ill effects. 


This is crop rotation within the year instead of from year to year. It is also crop 
rotation limited to good companion crops. Conventional crop rotation plans may or 
may not take companion planting rules into consideration. 


But all in all, this plan 1s merely a reapplication and recombination of existing 
rules and principles of crop rotation, succession planting and companion planting. 
For some growers, its what they've already been doing, except maybe for the 
fallowing part. 


It is much easier to work out a companion planting scheme and then leave it 
in one place for six years, while managing the soil for optimum health and nutrition 
than to have to change it every year. 


There are examples of some agricultural growers that have been able to mono- 
crop for centuries. The point is not whether or not one can pull it off. 


The point is, what plan is going to keep my yields going through the roof? 
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What plan is going to keep my crops pest and disease free without poisons? 
What plan is going to produce the most consistently nutritious food crops? 


What plan is the best plan? — 
The best plan is succession/companion plant, rest, then rotate. 


Once again, Ellen White caught this ideal agricultural vision over one hundred 


years ago. 
"After being cultivated for several years," she said, *and giving her treasure to 


the possession of man, portions of the land should be allowed to rest, and then the 


crops should be changed."8* (Emphasis added.) 


84 Ellen White, Fundamentals of Christian Education, 323. 
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Chapter Six 
Quitting Time 
(Delimitation) 


To delimit, according to Webster, means “to mark out the limits; to set the 
limits of; to bound; to mark the boundaries of." Limits, or boundaries are extremely 
important in every area of life and gardening is no exception. 


We simply need to know where to draw the line. 


And only a knowledge of the GARDEN LAWS can equip us to know where to 
correctly place the boundaries. This law balances the law of Liberality and is the 
“policeman” for each of the other GARDEN LAWS. 


For example, the common idea that “if a little is good, more is better,” can get 
your soil fertility program into deep trouble if you don't realize that you can even 
overdo the use of perfectly good fertilizers. 


Actually, "if in doubt, use less," is a far safer philosophy. You can always add 
more later on if needed. On the other hand, you ought to draw the line completely 
against the use of chemical poisons and chemical plant foods that are toxic to soil life 
to any degree. 


What Should Never Go Onto Your Garden 


Agricultural poisons such as pesticides and herbicides treat symptoms but 
ignore the cause of the problem. They should never have a place in your Bionomic 
gardening program. 


Examples of chemical plant foods considered toxic or unfavorable in the 
Bionomic philosophy include potassium chloride (muriate of potash) or any other 
chloride fertilizer, ammonium nitrate and all other nitrate fertilizers, anhydrous 
ammonia and all ammonium fertilizers and urea and all other nitrogen salt 
fertilizers. | 


Where sulfate chemicals must be used, food grade or technical grade is 
preferable for its purity over the heavy metal contaminated fertilizer grades. The 
technical or food grade chemical may be synthetic, but it will be up to 99.9996 pure. 
That means no poisonous contaminants to hurt your soil system. 


This compares with 70% purity or worse for fertilizer grade chemicals. Some of 
that other 30+% can be pretty nasty stuff that does no good for your delicate soil 
enzymes. 


Where extra sulfur is not needed in the soil, chelated nutrients are preferable 
to sulfated nutrients. But none of these materials should ever be applied without a 
Bionomic soil analysis to determine exactly what is really needed. 
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How To Become A Mature Gardener 


Delimitation brings the mature qualities of self-control and temperance to your 
relationship with the earth. It is the character building law. 


Will you, just for example, patiently wait until your ground is dry enough to 
work in the spring, or will you work it wet and risk destroying the results of years of 
humus building labor because of your impatience? 


Will you make up your mind that you will not do anything in your garden that 
might damage the soil or the environment? 


Or will you give in to "convenience" methods because you "just don't have the 
time" when the problem is more laziness than time, if you were really honest with 
yourself? 


. We.always seem to gain something by “bending” the law now, but it is often 
just an illusion. You always "reap what you sow" in the long term. Yet there are 
times when the results of being too much of a “purist” might be worse than “sticking 
to the rule." 


When The Best Method May Not Be The Best Rule 


There are fundamental laws that cannot be broken if you want to have an. 
acceptable harvest. But part of the principle of Delimitation is remembering that 
many methods are "ideals" which may not always be the most appropriate course of 
action at a particular time. 


Let me illustrate. 


I once had garden beds where I had taken almost pure sand and built up a 
beautifully structured high organic matter soil. I was away from home for a while 
and the weeds took over. 


When I got home, I had ten-foot tall weeds. (m not exaggerating. And this 
was on ground that wouldn't grow weeds ten inches tall the year before.) 


Even though I knew that rototilling destroys soil structure, I borrowed a 
friend's tiller to get the beds ready faster because I had a market garden to plant. 


I did get the garden in faster. But I paid the price. My soil structure was 
ruined compared to what it had been. Yet the damage was not nearly as serious as 
losing half my soil humus from tilling the ground too wet, for instance. Sandy soil 
responds to improvement faster than any other kind of soil. 


I had built that great structure in just one year to begin with. So I knew it 
wouldn't take long to fix 1t again. 


It really was a set back for my soil though. I could have been further along in 
my soil development if I had not rototilled. 
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But what good would that have been if I had gone hungry and penniless 
because I had no produce to sell that fall? You see the point. One has to count the 
cost and do the best thing that he or she can do under the circumstances. 


So Delimitation has to do with temperance or balance in thinking as well as 
temperance and balance in your soil management. 


Avoid extremes. Seek a balance. The longer you study nature, and life in 
general, you will find more and more how a “rule” that worked at one time and place 
may not apply in another situation. 


The Difference Between A Law And A Rule 


In case you are getting confused, let me clarify the difference between a 
natural law or principle and a rule. A law or principle is unchanging. Here are some 
simple examples. 


"Fire 1s hot." That's a law. 
"Roots need air to live." That's a law. 


Break either of those laws by sticking your hand in the fire or sticking your 


plants in compacted, water-logged soil and you will get burned both times, but in 
different ways! 


Rules should be based upon unchangeable laws or principles, but they 
themselves are changeable according to the situation. 


For example, “plants need water to live" is a law. But your “rule of thumb" for 
how much water to give your lettuce in the mid summer heat will change completely 
in the cool, damp fall. 


"Fifteen gallons per 100 square feet per day" might be the rule to keep your 
lettuce alive in the scorching heat. 


But try following that rule in the cool, wet fall and you might waterlog and kill 
your crop, especially if your soil is heavy. 


The rule changed, but the law, "plants need water to live" has never changed. 


Instead, another counterbalancing law, “Waterlogged soil starves a plants 
roots for oxygen and will kill the plant" caused to watering rule to change. 


So rules can and do change. But nature's laws never change even though to a 
casual observer they may seem to, as they counterbalance one another. 


You need to practice close observation and study combined with a careful 
analyzing of your observations to become familiar with the many laws of nature at 
work in your garden. As you learn to recognize the laws and become proficient in 
adapting the rules to the situation, your gardening skills will dramatically improve. 


Here's another example of rules that change with the circumstances. 


John Jeavons recommends some very close intensive plant spacings that work 
just fine in the dry California climate in which he gardens. But in humid deep South 
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East Texas where I gardened for almost seven years, I had to sometimes use wider 
spacings to get more air flow to prevent fungal disease. 


It's the same here in Tennessee. 


Or take a desert gardener with limited water supply. This gardener may need 
to use even wider spacings and heavy mulch to conserve precious soil moisture. 


Raised beds may not work well for the desert gardener in some cases. A 
sunken bed may be necessary as a water conservation measure. 


So don't turn methods into hard and fast laws. Methods are not laws. 


Your methods may need to change. For example, for some beginners, I 
recommend starting with a single dug bed. Later they can learn how to double dig. 
Finally they may even trench their beds as deep as three feet. 


The fundamental GARDEN LAWS apply in all three methods of bed 


preparation. But circumstances and other variables will determine which bed 
building method you use. 


And by the way, never dictate a method to someone else. They probably won't 
listen anyway, even if you tried! 


Understanding the principle of Delimitation will not only make you a better 
gardener, it will make you a better person. 


Locating Your Garden 
Locating your garden involves the law of delimitation. 


You are setting the limits or boundaries for where you should grow your crops 
based upon other GARDEN LAWS. 


Here are six simple rules that limit where you should locate a garden for best 
results. And remember. These are rules, not laws. Use your head and adapt the rules 
to your situation. Just don't break any GARDEN LAWS! | 


Locating Rules 


1. Always locate your home garden near to your house or an institutional 
garden as near as possible to the main buildings for convenience and to avoid 
neglect. | 


2. Locate a garden as close to a water source as possible. 


3. Locate gardens in a sunny spot (8-10 hours or more of sun a day is ideal). 
Morning sun is the most valuable because that is when the plant's leaf factories do 
most of their manufacturing. Consider the climate. In hot places, more shade is 
tolerable, especially for leafy vegetables that like it cooler. Fruit-type plants (corn, 
tomatoes, squash etc. need as much sun as possible. 


4. Look for areas where soil is darkest in color (higher humus) and where the 
weeds and grass grow best. This will be your most fertile soil. 
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5. Check the depth of the soil before hitting bedrock. The deeper the soil, the 
better potential growth you can have. A two-foot depth should be considered the 
absolute minimum and three feet or more is better for intensive methods of growing. 
If you cannot meet this requirement, look for a better site, or consider bringing in 
sufficient topsoil or soil building materials to give the necessary depth. 


6. Avoid low, poorly drained areas if you can. If low ground is all you have, 
you should use ditches or drainage tiles to carry off excess water and ample amounts 
of compost incorporated at least one or two feet deep to improve drainage and water 
holding characteristics of the beds. (High humus soil will look and feel drier than low 
humus soil with the same water content.) 


Correcting calcium to 6096 of Total Exchange Capacity in sandy soils and 7096 
of TEC in clay soils and magnesium to 2096 in sand and 1096 in clay will contribute 
to an airy soil that allows good drainage.  Properly prepared raised beds can 
continue to produce beautiful crops free from water rot even with a surface-level 
water table and 10096 field saturation from continuous rain, when neighbors crops 
are rotting in the field. Ample composting will also help extremely high, dry ground 
and arid soils to retain more water. 


Harvesting Your Garden Wealth 


Harvesting involves an understanding of the boundary between ripe and 
overripe in the case of fruit crops and between adequately developed or fully 
developed and over-developed in the case of vegetable crops. 


There are different rules for when to harvest vegetables and fruits. 


True vegetables, (roots, stems, and leaves) are tastiest and most tender when 
they are young and still slightly immature. Examples are turnips, celery, and kale. 


Peas and corn, while they are technically fruits, (the ripened ovary of a flower) 
are sweetest when they are young and not starchy. This means picking them green. 


Green beans are also better eating when young and tender and not fibrous. 
Again, pick them while they are still not perfectly mature. 


Summer squash are good when their skins are still light in color and soft. The 
same immature rule applies for squash. 


These are all examples of “vegetable fruits,” botanical fruits that can be eaten 
raw and immature, just like vegetables, without the gastric distress. Some of them 
(like cucumbers) actually become inedible when they are perfectly ripe. 


The true fruits, on the other hand will all give you a tummy ache if you eat 
them raw and green. There is a drastic difference between the chemistry of 
vegetable fruits and true fruits and your tummy knows the difference! 


True fruits also need to be thoroughly ripe to be their sweetest, tastiest and 
most nutritious. Most vitamin and enzyme content comes at full maturity in garden 
fruits and berries. And disease-fighting phytochemicals are not developed until the 
fruit is completely vine or tree ripened. 
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Tomatoes, melons, berries, and tree fruit are all examples of “true fruits." 


On the subject of gastric problems, eating true fruits at the same meal with 
true vegetables has been shown to cause fermentation in the stomach. 


Often there are no immediate, noticeable symptoms, but fermentation can be a 
source of indigestion, stomach distress and future ills as a result of alcohol-lowered 
immune response. People have been known to show a positive blood alcohol level 
when they have never had a drink of alcohol. Gastric fermentation was the only 
source of the alcohol. 


Over-consumption of refined sugar is another source of gastric fermentation. 
You may have heard of the "Twinkie defense" case where a DUI charge was 
defended because the drunk driving was caused by eating too many Twinkies, not by 
drinking alcoholic beverages. 


Vegetable fruits like peas and squash combine with both true fruits and true 
vegetables with no stomach fermentation whatsoever. That's just a bonus I thought 
Pd throw in that helped restore my health after I learned it. 


You should harvest damaged fruits and plant parts, overripe and overgrown 
fruits and plant parts for feeding back to the soil as long as they are not diseased. All 
diseased material should be burned and discarded. 


You can use a commercial blender to liquefy small amounts of your culled 
harvest (the throw-aways) with water and sprinkle it back onto the soil immediately. ! 


This is instant recycling that allows the soil and the growing crops to utilize 
the plant proteins and sugars again immediately for a healthier and sometimes 
extended harvest. Or you can compost larger quantities and return the compost to 
the soil later on. 


There are different harvesting methods for different crops just as there are 
different optimum harvest times for each. Following is a pow. by-blow account of 
what's best according to vegetable and fruit type. 


True Vegetables 
Artichokes 


With perennial artichokes, don't harvest them until the second year when the 
plants are better established. The 'chokes are ready when the buds are full but the 
bracts still closed. When the bracts turn purple, the buds will be too tough to eat. 
About 4 to 6 inches of the stem is edible too, so cut some of the stem too when you 
are harvesting. 


Asparagus 


Another perennial, asparagus takes up to three years to produce usable spears. 
Harvest 6 to 10 inch spears while the heads are still tight for up to eight weeks. 
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Then you need to stop harvesting and allow full top growth. Cut the spears off just 
below the soil level. 


Beets 


Beets are best pulled when the roots are young, about 2 to 3 inches in 
diameter. Harvest Forono and Cylindra beets when they are closer to an inch across. 
Grow some varieties that are good for greens too. Harvest the greens when they are 
still young and tender. 


Broccoli 


Watch the blossom clusters closely and cut them with a knife before they begin 
to open and display their yellow flowers. Most varieties continue to make smaller 
side shoots that can be harvested after the main head is cut until the plant wears . 
out, usually in 4 to 6 weeks. 


Brussels Sprouts 


The lowest sprouts usually mature first. Pick them when they are full and 
round and firm, but before they turn yellow and tough. The main stalk will keep 
growing and your will get a continual harvest for up to 3 months. 


Cabbage 


Cut when the head is large and firm when you push on it. If you wait too long, 
the heads will split. You can still use a split head, if you do so immediately, before it 
starts to spoil. Splitting is less common on raised beds with good open, high humus 
soil that drains well. You can get some monster heads on nutrient and humus rich 
soil. The outer leaves should be used if not damaged since they are far richer in 
vitamin C. 


Carrots 


Thin out carrots that have been broadcast as seed across a bed when the 
carrots are the size of your pinky or less. These make great baby carrots. Pull 
mature carrots when they are an inch or so in diameter at the top. Carrot tops are 
also edible and are great in soups, salads and as a garnish. You can use them 
everywhere you would use parsley. Pinch tops and leave the carrot to continue 
growing. You can leave carrots right in the ground and harvest them as you need 
them in a well drained raised bed. Carrots grown in high humus soil will have a 
huge amount of "ugly" feeder root growth coming off the side of the main root. This is 
easily rubbed off. It is just evidence of how happy the roots have been in that rich 
soil and evidence that they have been picking up much more nutrition from the soil! 


Cauliflower 


Some varieties are supposed to be self-blanching these days, but you may still 
need to tie the outer leaves above the head when the curds are 2 to 3 inches in 
diameter. Check the heads every few days and harvest the heads before the curds 
begin to loosen. Newer colored varieties do not need this blanching procedure. 
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Celeriac 


Cut the plant just below the soil surface when the root crown is to to 4 inches 
around. | | 


Chinese Cabbage 
Cut at soil level after the heads form. Early morning is the best time. 


Collard Greens 


Snap or cut largest, lowest leaves on the main stem early in the morning when 
they are crisper. You can continue to harvest the lowest leaves for 6 to 12 months if 
the soil is rich and the plants are protected from summer heat. Cold is not a problem 
unless it is severe. The taste improves after frost. | 


Endive 


. Endive gets bitter if you don’t blanch it. Do this by tying the outer leaves 
together when the plants are about a foot in diameter. Make sure the plants are dry 
when you do this or they will rot. Harvest the plants 3 weeks after tying. 


Garlic 


Pull garlic when the tops are dry and bent to the ground. Bring them inside 
and cure them for about 2 weeks out of the direct light. You can hang them in 
bunches to do this. They are ready when their outer scales are dry. 


Herbs 


Herb leaves are at their peak oil content just before blossom time. Cut them in 
the morning after the dew has dried, but before the sun gets hot. Herb flowers 
should be cut the day they first bloom. Herb roots should be removed when the plant 
is dormant. | 


Kale 
Same as for Collards. 
Kohlrabi 


Cut the bulbs off when they are 2 or 3 inches in diameter. Cut the leaves off at 
the bulb. | 


Leeks 


Pull the whole plant up when it is 1 to 2 inches in diameter. | 


Lettuce 


Harvest lettuce in the early morning coolness for crisp lettuce. Cut full heads 
off at the ground level. Leaf lettuce can be planted very close, 2 to 4 inches apart and 
harvested by the "cut and come again" method for up to three months in the cooler 
months of the year. For cut and come again, grasp a handful of leaves and cut them 
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off about 3 inches above the soil level, or just above the growth tip of the central 
leaves. The plants will be ready to harvest again in a week. 


Onions 


For green onions, pull when about a quarter to a half inch across. For storage 
onions, pull when the tops fall over. The neck of the bulb should be shriveled and 
brown. Do not let them sit in the garden long after this happens because the necks 
will get sunburn. Pull them before heavy frost. Cure them like garlic. 


Parsnips 


Pull these roots after a heavy frost to improve the flavor. They can be safely 
left in the ground all winter and pulled as needed. 


Potatoes 


You can dig around potato plants as soon as they have their first blossoms and 
extract a few "new potatoes," those small thin-skinned balls that are so delicious. 
For maximum production of large tubers, however, let them continue to grow until 
the vines die. Leave the potatoes in the ground for another 2 weeks after the vines 
die to toughen the skins for storage. Dig them with a fork. Insert the fork to one side 
of each plant to avoid piercing too many tubers. Potatoes damaged in digging should 
be used immediately. Potatoes will keep just fine in the ground for several months, 
or over winter, as long as the ground is not allowed to freeze. Dig them fresh as you 
need them. 


Radishes 


Pull summer radishes at about an inch diameter. Letting them get too big will 
cause them to become pithy. When they are perfect size, pull them quickly because 
they are rapid growers. Winter varieties can be left in the ground over winter and 
harvested as needed. 


Rutabagas 


Pull roots just after the first frost for best flavor. They will also keep in the 
ground if 1t does not freeze. 


Spinach 


Cut outer leaves as the plants are growing and maturing. Harvest regularly to 
extend your harvest. Cut the whole plant off when warm weather causes the plants 
to threaten to bolt. 


Sunchokes (Jerusalem Artichokes) 


Dig the tubers after the flower stalks die. Continue to harvest after the first 
frost and all through the winter. They store just fine in the ground. 


Sweet Potatoes 


Dig before the soil temperature drops to 55 degrees. This can happen before 
the first frost. Dig gently to avoid damaging the thin skin. Get them out of the sun 
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within a half-hour so they don't sunburn. Cure them for a week or two to allow 
wounds to heal and seal and the skins to toughen up. This is accomplished by 
placing them in a warm, moist environment about 85 to 90 degrees Fahrenheit, and 
80 to 90 percent humidity. One way to do this is to lay them out on the ground one 
layer deep and cover them with black plastic to keep them warm and moist. If the 
weather is too cold, you will need to cure them indoors in a warm, moist spot. 


Turnips 


For greens, harvest the outer leaves. For sweet baby turnips and greens, pull 
the entire plant when the root is an inch in diameter. For large turnips let the root 
mature to 3 inches. Larger roots can start to get fibrous. 


Vegetable Fruits 
Beans, Green and Lima 


About 2 to 3 weeks after first bloom is the general rule. Get them before the 
seeds are more than one quarter developed in the pods. Use your thumb and 
forefinger to pinch the stem end rather than tuging on the pod to harvest, which can 
destroy half the plant on bush beans. With pole beans, snap them just below the 
stem and you will get another bean in the same spot later on! Harvest Limas just 
before they reach full size while green and tender. For dry beans, or seed for next 
year, let them mature and dry on the stems. 


Corn 


Corn is sweetest when the silks have just turned brown. You can feel the 
kernels through the husk. They should be filled out to the tips of the ears and in the 
milk stage. Crush a kernel and see if the milk flows out. Snap the ear of corn 
downward to pick. Sometimes a slight twist is needed to break the ear completely 
free. Strip some of the outer husk leaves in the field, if you want, but leave a few 
protective layers on the ear to keep it fresh. Field corn should be left on the stalk to 
fully mature and dry before harvest for corn meal. The husks should be toian 
brown and dry. The same rule applies for popcorn as for field corn. 


Cucumbers 


Pick cucumbers with a short piece of stem on them. Harvest the fruits when 
they are plump and green. Don’t let them start to turn yellow. Ripened cukes get 
seedy and inedible and the harvest will be reduced. At the peak of the season you 
will need to harvest the fruits daily. 


Eggplant 


Harvest the fruits while they are still young and the skins are still shiny. 
Okra 


Wear gloves! You will itch to death if you don’t. Pick the frut pods just after the 
flower drops while they are tender. They get woody pretty quickly so you will need to 
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pick them very regularly, sometimes daily. Use them quickly or preserve them after 
harvest or they will still get woody. Steam them whole or slice them and cook with 
fresh tomato to avoid the slime that some people dislike. 


Peanuts 


Let the leaves start to turn yellow. Sample the nuts from under the main part 
of the plant and dig when they are fully mature and have pink, papery skins 
covering the seed. You can leave peanuts in the ground until after frost because the 
soil protects the nuts from freezing. Don't let dug up nuts to sit out in freezing 
weather though because the frost gives them a bad taste. Lift each bush with a fork 
and shake the soil off. You can check the soil for *escapees" with your fingers. Cure 
your nuts in the sun by making small stacks of them in the garden and leaving them 
there for a few weeks. Or lay them out, off the soil, on a flat surface like a picnic 
table one layer deep to cure. Two months of curing are needed for permanent 
storage. Keep the nuts from getting wet or damp before they are cured or else they 
might mold. 


Peas 


Pick snow peas while the pods are still flat. They are prolific. Pick them 
regularly. Pick English podded peas when the pods are full and firm but before the 
seeds reach full size. The edible-podded peas are great. There is no waste. For dry 
peas, let them mature and dry on the vine. Pick field peas like purple pod and black 
eyes when they are fully mature but still a little green for a real treat or let them dry 
completely for regular shelling peas. 


Peppers 


Small minorities of people get gastric distress with green peppers and can only 
eat them fully ripe. Most of us can eat them either way. Let them reach full size and 
harvest green or red ripe. Don't let them over-ripen or else they will develop soft 
spots. 


Pumpkins and Winter Squash 


All winter squash need to thoroughly ripen on the vine. Let the vines die and 
wait for the skins to get hard and tough so that you can not pierce them with a 
thumbnail. The stem should be allowed to get completely dried out and brown. It 
will shrivel and develop a twist with a narrow spot. Then you can just break the 
stem off at this narrow spot, keeping a piece of stem with the fruit to help it keep 
better. A very light frost will actually increase the sugar content but don’t let heavy 
frost touch the fruits or else you will have a total loss. 


Soybeans 


For green beans, pick when the pods are not quite mature. They start to turn 
yellow at maturity. You will only get about a week’s harvest of green soybeans. For 
dry beans, let them fully mature and dry on the bush. Pick when the shells are dry, 
but the stems still green so that the shells don’t shatter and drop the beans. 
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Summer Squash 


Harvest all summer squash, including zucchini, immature with soft, light 
colored skins and the fruits are less than nine inches long as a general rule. 
However, I have grown straight neck summer squash in rich ground where the fruits 
accidentally got as long as eighteen inches. I was amazed to find that the color was 
still light canary yellow and the meat was indistinguishable from a 6-incher. 
Summer squash fruits, and zucchini in particular, are lightning fast growers, so 
don't plant too many plants and keep them picked daily or else you will be in 
trouble. 


True Fruits 
Apples 


Pick apples when the stem detaches from the fruiting spur without tugging. Be 
careful not to break the spur off because it continues to produce fruit year after year. 
Pick apples with the stem for better keeping. Summer apples do not store well so use 
them right away. 


Apricots 


Let apricots ripen fully on the tree and develop their full deep skin color. They 
will not develop any more sugar or phytochemicals after they are picked. They fall 
readily into the hand when ripe. | 


Blackberries 


Pick berries when fully black. They just fall into your hand when they are 
ready. Keep picked berries out of the sun and refrigerate as quickly as possible. 


Blueberries 


Let the berries turn fully blue, then wait until they are soft and come off the 
bush easily. This is when they will be at their sweetest and most nutritious. 


Cherries 


Protect fruit from birds with netting and allow them to stay on the tree as long 
as possible. Pick the fruit without the stems to avoid damaging the fruiting spurs. 
Eat or process immediately or else they will begin to spoil from the open wound 
where the stem was. | 


Grapes 


When the fruit is fully ripe and sweet, clip the bunches with a pair of shears. 
Handle the bunches by the stem. Picking in the cool of the day is best. 


Lemons and Limes 


Pick when yellow and fully ripe. Lemons and limes can produce year round in 
the right climate. These highly acid fruit aid in the digestion of true vegetables 
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rather than hindering digestion as other true fruit does when combined with true 
vegetables in the same meal. 


Melons 


Melons are ripe when you get that wonderful aroma from the stem end. You 
can also know that they are ready when the blossom end gives slightly to gentle 
pressure. You will have to cut honeydew stems with a knife or shears. Cantaloupe 
stems just fall away on their own. You will also notice a color change of the skin 
when melons are ripe and ready. When they are ripe, get them quickly or else ants 
or rodents may get them first. 


Nectarines 


Nectarines are ripe when the fruit is yellow, slightly soft but firm, and the 
aroma is calling you. Pick the fruit with a slight twist to avoid damage. 


Oranges 


Color is not always your cue with oranges. Ripe fruit can have some green in 
the skin and unripe fruit can be orange. Ripe oranges will pull away from the stem 
easily. Loose skin varieties like mandarins and tangerines need to have their stem 
clipped with shears. Leave about half an inch of stem on the fruit. l 


Peaches 


Peaches are ripe when they lose their rock hardness and have a beautiful red 
blush to the yellow fruit. Pick with a twist. Ripe fruit detaches easily. Leave fruit 
that does not come off readily to ripen longer on the tree. 


Pears 


Pears will be best in quality if picked at full size but still slightly green. The 
stems detach easily when they are at the point of readiness. The flesh gets granular 
when they ripen on the tree. Some pears never get soft fleshed on the tree. Ripen the 


fruit inside a brown paper bag at room temperature. Refrigerate them when fully 
ripe. | 


Persimmons 


Most persimmons, except apple persimmons, need to be left on the tree until 
they are so soft that they almost seem rotten. That is when they get very sweet. 
Before then, the flesh is extremely astringent. You can pick them slightly firmer and 
let them fully ripen inside. Freezing takes out the astringency and improves the 
flavor. They can even stay on the tree frozen. When they thaw they are great! 


Plums 


Plums are sweetest when they fully ripen on the tree. Let them get their full 
deep color and get slightly soft to touch. Plums and some other stone fruits can be 
harvested quickly by spreading a sheet on the ground around the tree and shaking 
the tree vigorously. Hand picking ensures that very ripe fruits do not break open 
from the impact of hitting the ground. 
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Raspberries 


These berries get extremely soft when ripe so handle them gently. Pick them 
every day so they don't spoil and mold on the canes. 


Strawberries 
Pick berries when deep red and soft. Early morning is the best time. 


Tomatoes 


Most people are surprised to discover that tomatoes are a true fruit. But in fact 
they are really a large berry. Pick red varieties when fully red. Yellow, pink, ripe 
green and striped varieties should have their full ripe color and be slightly soft to 
touch. Full vine ripening develops full flavor and nutrition. 


Tomatoes can actually be used in sweet recipes very successfully, together with 
other sweet fruits. All fruits, even watermelons, when grown in rich, balanced soul, 
will simply dehydrate rather then rot after harvest— except the tomato. No matter 
how good the soil, tomatoes will still rot easily. There is something different about 
the chemistry of the tomato. 


For best digestion, they are fine with dehydrated garlic and onion and the 
vegetable fruits. But combined with fresh garlic and onion and other true vegetables, 
they can cause fermentation and incomplete digestion that may or may not be 
noticed. 


This is the secret to understanding why Italian food is notorious for 
indigestion. Green tomatoes are great cooked. If frost is threatening, you can pull 


the whole plant and hang it upside down in the garage. The fruits will continue to 
ripen on the vine. 


Watermelons 


Most varieties are ripe when the tendril closest to the melon dies. A ripe fruit 
has a hollow sound when thumped, while a green melon has a higher pitched ring. 
Let them ripen fully on the vine or else they will never uevatep their full sweetness. 


Planning Your Garden For Top Productivity 


Planning your garden involves setting limits too. It's easy to go crazy buying 
too many tomato varieties when shopping for seed in a good mail-order catalog! 


Self-control is a little easier to impose on your temptation to over- spend when 
you have calculated the exact amount of seed you need to grow what you can 
actually eat, sell and give away if you so choose. 


This kind of detailed planning is a job that most people consider a chore. But it 
does not have to be that way. All you need are the right tools to make the job as easy 
as pie and what was a chore becomes a joy— especially when you experience the 
results in your garden! Those tools are in the back of this manual. 
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To paraphrase the Bible just a little, "Without a plan the people perish." 


A plan is a vision of what your garden should look like for the growing season. 
How many beds do you really need to grow enough food for yourself without getting 
into unnecessary work and waste by over-planting? How many flats do you really 
need to start just the right amount of seedlings? How many seeds do you really need 
to avoid wasting money on seed you will never use? 


Proper planning saves huge amounts of time (isn't your time valuable?) huge 
amounts of labor (do you really enjoy wasting your effort for nothing?) and money 
too. It will keep you from having to throw away those zucchini and eggplant that you 
can't give away because your neighbors are as sick of them as you and your family 
are! 


And when you depend on your garden for your daily food one day, because you 

lost your job and unemployment payments are thin, or the truckers went on a three- 

month nationwide strike and the grocery store shelves are bare, or social security 

= goes broke, your well planned garden won't let you go hungry or deficient for 
properly balanced nutrition. 


I call that the cheapest disaster and health insurance that you can buy! 


Stretching The Limits 


Sometimes, nature can be coaxed into giving you just a little more. Let's say 
you live in an early frost area and it's difficult for you to ripen your tomatoes before 
the vines are killed by frost. The limits of your frost-free season can be stretched by 
several frost- protection methods. | 


One method is mini-greenhouses. These are great little devises. All you do to 
start is pound some four foot, 5/8 inch rebar stakes three, four or five feet apart all 
along the long sides of your beds. The spacing depends upon the possible snow load 
and wind conditions in your area. Leave about a foot of the rebar above ground. 


Cut % inch schedule 40 PVC to ten-foot lengths. Anchor the PVC rib to a rebar 
stake on one side of the bed and bend it in an arc until you can anchor it to the stake 
on the other side of the bed. Do this along the entire length of the bed. Now you have 
your greenhouse frame. 


The next step is to cut a piece of UV treated greenhouse plastic to size. 


Leave at least a foot extra all the way around to anchor the plastic to the 
ground. Remember to allow for the height of the greenhouse on the ends of the bed. 


You can use bricks or rocks to anchor the plastic after you have pulled it tight 
over the PVC ribs. The plastic will have to be folded on the ends the way you would 
fold wrapping paper on the ends of a box. 
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Chapter Seven 
Do It To It 


(Exercise) 

Besides nutrition, the proper exercise of the soil may be the most critical of the 
GARDEN LAWS. In human health, exercise not only works the muscles but it 
causes deeper inspiration of vital air. This is exactly what happens when the soil is 
worked properly. 


The most common error committed in working the soil is that it is worked too 
shallowly. And to make matters worse, the methods used to accomplish shallow 
tillage cause soil compaction. 


In the garden, the ubiquitous rototiller most often causes this compaction. If 
gardeners realized the steep price they are paying for this seeming convenience, they 
would declare a moratorium on the use of these beasts. 


Besides pulverizing the soil into a powder that is more prone to baking hard in 
the summer sun, The rapidly rotating tines of the tiller pound the layer of ground 
immediately below the worked layer into a “hard pan" layer. Roots cannot penetrate 
this layer and not can water very easily. 


This becomes a setup for soil erosion because the finely tilled topsoil has no 
more structure to hold it in place and the hard pan underneath prevents rainwater 
from soaking in deep. Instead, it quickly saturates the tilled topsoil and washes it off 
if there is any grade to the land at all. 


The over-fineness and loss of structure of the soil also sets it up for wind 
erosion in some parts of the country. 


The tools of commercial farming are different from backyard gardening, but - 
the faulty principles of tillage are just as common in that realm. Consequently, too 
shallow tillage, heavy soil compaction from monster farm equipment and 
unecological tillage implements and destruction of healthy soil structure are 
responsible for heavy losses to our agricultural lands. 


When the pioneers ranged across the virgin lands of North America, much of 
the land was covered with more than six feet of rich topsoil that had built up over 
thousands of years. Now, faulty farming has caused the loss of so much precious 
topsoil that less than six inches remains in most areas. 


The Plains and Western states are losing 4.5 tons of topsoil per acre every 
year. And much of the U.S. soil erosion rate is 50 percent higher than the rest of the 
world. 85 


This tragedy could be stopped. And there is no better place to start than on 
your own land. There simply is no complete substitute for hand exercising your soil. 
And there is no better way to exercise your body than in the production of super 


®° E. Wilken, Soil Erosion’s Toll Continues, In: Vital Signs 1995: The Trends That Are Shaping Our 
Future, (New York: W.W. Norton and Company, 1995), 118, 119. 
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nutrition food for your health! It's a win-win situation and anyone from seven to 
seventy-seven can learn to do it. 


Once you deep dig a bed once, you may never have to do it again. You will be 
moving towards super-productive no-till beds where nature does the work for you 
and your soil gets better and better every year. 


Why Dig Deeper 


The roots of most vegetable plants are not drill bits! They need soil that is 
loose enough for them to penetrate. And since the deeper they can grow, the more 
nutrients and water will be available to the crops, the soil should be loosened as 
deeply as possible. 


SERERARRHARARRERRRERER 
ERBMANEEHEST CENRERNENGSANREEEENNN E 
SEE EEE gar | 
JENER? RTE eer z 

T RTTE Ta 

ENMENEZ 4 | | V. 

AUN MAA n m is Oi; EART 

i fiy ^ Sw. 7t j | 4 > 
ARH MAREE CP HEELS Tam 


pu 

7 Se ERE 
Hd-H-2oHHEHHHHHH-- BENNMEPERTISUROGR UN MM 
H 
4 € B 110 "7 io 8 20 22 M Zo. 78 o ?2 HK 


‘LIMA BEAN e TOMATO - CARROT + Lettuce + ET 


Even the shallowest rooting garden vegetables will put roots as deep as three 
feet and deeper when the ground has been prepared properly for them. 


While this appears to be a lot of extra work, it actually saves time and labor in 
future years and the returns from soil prepared deeply will more than repay your 
effort invested the first year. 


It’s like the difference between choosing to camp out in a tent year after year, 
just because it’s less work to pitch it, and choosing to take time and effort to build a 
permanent home with a solid foundation. 
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The tent is quicker at first, but afterwards much more labor is required just to 
survive from day to day than is required in a warm, comfortable, dry house with all 
its conveniences and labor saving features. 


Deep digging not only loosens the soil for easy root penetration, but it puts 
large amounts of air into the soil without which root growth and activity will almost 
cease. 


The beneficial living organisms in the soil also need large amounts of air, and 
many harmful organisms dislike air, so the deeper the soil is aerated, and 
composted, the larger and healthier the soil's digestive system will be. 


The deep digging process also exposes the deep soil layers to the cleansing rays 
of the sun. If the soil is known to contain nematodes or other disease organisms, the 
bed can be solarized after it is dug. | 


This is accomplished by covering the bed with plastic for several weeks to 
elevate the soil temperature and sanitize the soil of disease causing organisms. 


Another benefit of very deep soil preparation is the breaking up of hardpan 
and the expanding of the water holding capacity of the soil (called field capacity). 


Manual methods of tillage not only provide 
the blessing of bodily exercise, but they are less 
destructive of the delicate life of the soil and of the 
delicate, porous crumb structure that develops in 
living soil. Is is a lot like the porous structure that 
develops in raised bread from the action of yeast. 


Rototilling is especially destructive to the soil 
structure. It does the same thing to your soil that 
dropping your raised bread into an electric blender 
would do. Now water it and let it bake in the sun 
and you will probably have crackers instead of soft 
bread! | 


Rototillers are not the time-savers they 
appear to be. They create an "addictive soil" that is 
forever dependent upon yearly rototilling to break 
up soil that has become compacted as a result of the 
last rototilling. 


vili But deep hand digging and composting create 


a living soil with marvelous loose, open crumb structure that will need no more than 
surface tillage after one to five years. You can sell your tiller and garden the way our 
parents did in Eden— with little sweat or effort! 
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The Digging Process 


To begin construction of a 100 square foot bed, measure out a bed 4 feet by 25 
feet and pound permanent 2 foot stakes at least 1 foot into the ground just outside 
each of the four corners. 


You may want to start out with half-sized beds measuring 4 by 12 feet. They 
are a little less intimidating. Three-quarter inch, schedule 40 PVC pipe, cut in two 
foot lengths, 1s my favorite choice for stakes. 


Rebar stakes work better in very stony ground. But PVC over the rebar still 
looks nicer and is safer too if you happen to trip over a stake. 


String garden twine between the stakes 
along the two longest sides of the bed as 
illustrated. 


If the soil is dry, soak it well with water 
and let it soak in for several hours or overnight. The soil must be evenly moist two 
feet deep or else the dig could be difficult to impossible, depending on the texture of 
the soil. 


If the soaking leaves the soil too wet, let it dry again until it is just nicely 
moist but not wet. In hot weather you may need to cover the watered area with 
plastic to keep the surface from drying out completely. 


Next, use a sharp square digging spade to skim any 
grass and weed material off the surface (the English 
made, or similar quality, tools are best). Hold the cob of 
the handle with one hand and grasp the shaft of the 
spade near the blade with the other hand (thumb 


Nite DAUT 7, towards you). 
NN : ud A By  thrusting the 


spade forward, with the 
blade parallel to the ground, you can now slice off grass 
and weeds just below the soil surface very quickly and 
smoothly. (It takes a little practice!) 


Now, while standing to the inside of your marked 
out bed, cut an edge around the bed as deeply as 
possible with the spade angled out slightly into the 
paths. 


The next step 1s very important. Using a digging 
fork, loosen the entire top 1 foot of the bed. You do not 
need to pick the soil up and turn it with the fork. 


Just push the fork tines a couple of inches into 
the ground by placing your foot on the shoulder of the 
tool and leaning your body weight onto it. Then pull 
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the handle down towards you. Continue to pull the handle down past your right side 
if you are right handed or past your left side if you are left handed to get the 
maximum leverage. 


Bring the tool to the upright position again, push the fork another couple of- 
inches into the soil and repeat the leverage action. Repeat this process several times 
until you get the tines all the way in the ground as deeply as they will go to loosen 
the top foot of soil. This repeated motion will thoroughly break up the ground. 


Resist the temptation to stick the fork all the way in before you leverage the 
soil. If you do this, you will just have slabs of soil instead of nice loose crumbs. This 
process is fun and easy because you are letting the tool do all 
the work. This will make the dig that you are about to do very 
easy. 


Next, dig a trench across the width of the bed, at one 
end, 1 foot wide and 1 foot deep as pictured on the left. 


Make sure you are standing on a digging board to avoid 
re-compacting the soil that you just loosened. 


Place the soil into a wheelbarrow or 5 gallon buckets 
and dump it at the other end of the bed. 


Now, with a digging fork, loosen the 
soil at the bottom of the trench another 1 
foot deep, using the same method described 
above. 

Remember not to sink your fork in all 
the way before leveraging it downwards. 
That is hard on you and hard on your tool. The correct method is 
much more easily demonstrated than described. 


After you have loosened the lower twelve inches of soil in the 
bottom of your trench, move your 
digging board back one foot and cut 
another trench 1 foot wide next to the 
first and throw the soil forward into the 

. first trench. 


Jj; Don't pick the soil up with the 


Finit ad um. ~~ spade and throw it far forward. Just 
m wr scoot it forwards a few inches into the trench that is in 
h NN ES front of you. | 

BSS NAS 


The tendency is to want to throw it too far forward. 


" iY But the correct method is much easier and takes much 
SS less energy. 


After your next trench is opened up, loosen the soil 


at the bottom of this one too. 
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Repeat this process until the entire bed is dug, using the soil from the first 
trench to fill the last one at the other end. You now have a beautiful raised bed that 
you can shape with a rake, compost, fertilize and plant! 


Shape the bed into a 
gently curved mound with 
the sides gently sloped. 
Break up any clods with your 
fork by hitting them a 
glancing sideways blow. 


Don’t strike straight 
downwards, as this will re- 


compact the bed. Or you may 

rake large clods into the 
" pathway and crush them 
with your boots. 


Rake the crumbled soil 
back up onto the bed. When 
you are satisfied with the 
shape of your bed, you can 
apply your soil amendments. 


Weigh them out accurately and sprinkle them on evenly E aS » 
by hand. Go thin at first and come back to fill in places you wg 


missed. It is impossible to pick it back up if you put it on too 
heavy and run out before you have finished the bed. 


Mix the amendments in 12 inches deep with the 
fork. A low organic matter soil may be treated with up to 
two inches of vegan compost (not manure) if you have it 
or can obtain it. Mix it in 12 inches deep too. - 


You will have to reshape the bed when you have 
finished mixing everything in. Always keep a record of 
what you add to each bed. Otherwise you will forget and 
this information will be very important later on. 


Once you have finished this entire process, you -XF ISA m 


are ready to plant! And remember, never again will you 
have this much work to maintain your deeply loosened LP 36.5 A 
and aerated raised bed! 


Equidistant Plant Spacing - ath ES 4 M. 
N 


The illustration to the right shows the ge, a 8 Si 


equidistant spacing that is used when transplanting or . : 
sowing seed in either beds or flats. This is called shi sb, M, 
“hexagonal spacing.” If you look at on plant in the NC agi 
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middle, you will see that it is surrounded by six other plants that form a perfect 
hexagon. This is the most space efficient shape in nature. That's why bees use 
hexagons in making the cells of their honeycombs. 


The crop specification chart in the back of the book has guidelines for Aiar 
spacings for most garden crops. 


This equidistant plant spacing exercises every square inch of soil equally in the 
growing process, leaving it biochemically uniform throughout the bed at the end of 
the season. Because of the deep soil preparation, roots can go down deep instead of 
having to spread out because of hardpan created by rototilling or other conventional 


shallow tillage methods. 
md on 


P Eve en 
mann: 


When the crops are mature, the leaves will just barely touch above ground and 
the roots will just barely touch below ground, creating a special mini-climate above 
and below ground that you do not get with row planting. Weeds are shaded out, soil 
moisture is conserved and the plant canopy traps carbon dioxide released from the 
soil. These, and other mini-climate effects, cause increased growth and yields beyond 
the increase obtained just from crowding more plants into a smaller area. 
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Sowing Your Seed in Flats 


At first glance, it may seem that throwing your seed directly into the ground is 
the quickest, easiest thing to do. Quick it may be. But a time saver it may not be. 
When you seed directly into the soil, the seedlings fight a much more hostile 
environment than they do in special potting soil in a pampered and protected flat. 


If a few plants don't make it, you have gaps in the bed and you lose the full 
canopy mini-climate effect. If you try to reseed after seedlings die, the new seedlings 
will be far behind in their development and may never catch up to the rest of the 
crowd. But if you had started with flats and planted extra, all you would have to do 
when a few plants die after transplanting is to transplant new plants that are at the 
same stage of development as all the rest. 


But one of the best reasons to start in flats (and there are lots of good reasons) © 
is that it keeps your beds in more continual production. With direct seeding, the bed 
is tied up with a young crop that will take weeks or months to come to harvest. But 
with four to eight week mature plants that you transplant, the wait is not so long. 
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The day one crop is finished, you can cut it down to the ground, leaving the 
roots in the soil to become humus (with many crops). Then the same day you can 
transplant the next crop that is already a month or more old. The downtime between 
harvests for these two crops is now greatly reduced. This can even mean that you 
might be able to grow three crops in the same bed in one season instead of only two. 


Seedlings started in three-inch deep flats can grow to several times the size of 
seedlings started in shallow cell packs. Just as mature plants in the beds benefit 
from the deeper soil of double dug beds, so seedlings in flats benefit from greater 
depth of soil. In fact, the quality of the environment that seedlings have can set the 
direction for the whole rest of their lives. Seedlings started in deeper, more 
nutritious soil not only get off to a better start, but they will produce better and be 
healthier when they are mature too. 


Three-inch deep flats are easy to make yourself 
from 1" x 3" dimension wood. You can use cedar or 
redwood, but even ordinary pine or fir will do fine, 
especially if you soak the pieces in linseed oil. You can 
use wooden slats on the bottom, but Ive found that 
eighth inch wire mesh is cheaper and makes a lighter 


weight flat. You can use quarter inch wire mesh too if 
you line the bottom of the flat with leaves or old 
newspaper before filling it with potting mix. 


You can make a good potting mix from two parts 
of peat moss, one part clean sand and one part good 
*4 garden soil if you have it. You can also use a bit of good 

- vegetable compost if you have it. Rotted sawdust and 


rice hulls are other materials that you can mix in that 
are often cheap or even free in some areas. You should 
amend the soil mix with a bit of dolomite lime and soft 
« rock phosphate. 


I can’t really give you an exact recipe for the 
amendments because the soil and other materials you 
use in your mix will be variable. If you are just starting 
, Out, just guess at it. If you are really serious and want 


the best possible quality plants, then send a sample of 
your potting mix in for analysis so you can find out 
exactly what 1t needs. 


You use the same hexagonal spacing in your flats. 
Space all your seedlings two inches apart in the flat. 
You can use chicken wire as a spacer for seeding your 
flats, or you can build a wooden tamper that has short 
dowels glued into holes in the tamper on two inch 
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| hexagonal spacing. Be sure to use only a rose when watering flats and direct the 
spray upwards so that it falls gently on the soil surface. 


Three inches is the minimum depth for the flats. You can make the length and 
width as it suits you. Just remember that three inches of wet soil is heavy! A one 
foot square flat is small enough to be easy to handle by anyone. Stronger gardeners 
can build larger flats. If you plan to be starting tomatoes very early in the winter, 
you can also build a couple of six-inch deep flats. Start the tomatoes in the three inch 
deep flats on two inch centers. Then just before they outgrow the flat, transfer them 
to the deep flat on six-inch centers. 


Propagation Houses 


If you are going to be starting your own seedlings, you will need some 
protected space for them. You can build a regular small greenhouse, or buy one of 
the many kit greenhouses on the market. But you can also make out with less 
expense by just building smaller hotbeds, or mini-greenhouses that are bottom 
heated with either hot water pipes from a small hot water heater, or electrical heat 
tape made for plant propagation. 


Hotbeds are coldframes built over a source of heat. Heat can come from fresh 
manure, electric heating cables, furnaces (oil, coal, or wood), steam, or hot water. 
Manure is cheap. But the smell and risk of disease are drawbacks. A deeper hole has 
to be dug and the used manure has to be cleaned out each year. Electric heating 
cables or hot water pipes are more expensive to install but they are sanitary and 
more permanent. 


Pick a spot that gets good southern sunlight exposure in the winter so plants 
receive full sun most of the day. The site should be close enough to the house to be 
convenient. It should also be protected from the wind, close to a good supply of 
water, and located on a well-drained site free from shade. If you are heating with 
electricity, you need to be close to a source of power. 


Heating with hot water pipes is more economical if you can install a small 
water heater in a nearby garden shed or possibly tap into the hot water line from 
your house. Just remember to insulate the buried pipes from the heater to the 
hotbed. Fresh saw dust or rice hulls are examples of cheap insulation. 


Choose your site and level it. Figure out how big your hotbed will need to be to 
house your flats. 3' x 6' would be a minimum size. 4' x 6 can also work well. You can 
increase the length in increments to three feet. 


Measure out the area and excavate three or four inches of soil out. You can use 
stone, brick, or concrete around the foundation. If you do, make the footings at least 
three inches thick and a few inches below the frost line to avoid winter "heaving" if 
you are in cold country. 


Replace the excavated soil with sand. You can use insulation boards inside to 
keep the structure warmer. Bury your hot water pipes or your heating cable in this 
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sand. The flats will be warmed from below. This is the most efficient way to provide 
heat for seedlings. | 


You can build a simple frame over the heated bed of sand. It can be wooden 
gable style or teepee style or it can be a simple PVC mini hoop house. Most frames 
are built of wood. Build the frame with either 1" or 2" thick lumber. Two-inch lumber 
will give the coldframe more strength. Paint the lumber or treat it with linseed oil. 


You can make your frame 
permanent or make it portable so it can 
be moved or stored. You could also build 
it as a lean-to against a house or garage. 
With any type of construction, seal your 
coldframe/hotbed tightly to prevent heat 
loss. You also want to keep rodents out. 


The covering can be of glass, plastic 
film, clear fiberglass, plexiglass or other translucent material and can be hinged to 
the frame or left loose. Plastic film is economical but can easily tear. Old windows 
could be used, but if you use glass, be sure to keep young children away. 


Get a soil thermometer and keep the soil in the flats around 70°F for 
germination and 60-65°F after that for cool season crops and 65-75°F for warm 
season crops. Leave a thermometer in the coldframe at all times to monitor the 
temperature. If temperatures get too high, you have to open the sides up to 
ventilate. You'd be surprised how fast the temperature can rise in the tiny coldframe 
on a sunny day, even when the temperature is freezing outside. As the season 
advances, you'll have to leave the cover off for most of the day and only put it back 
on at night. When it's time to "harden off" the plants, you'll leave it off at night too. 


If you use easily removable panels or plastic film to cover your coldframe, you 
can convert it to a mini net house in the summer to start your flats in the shade. In 
the summer, you harden off the same way, by removing the cover, first for brief 
periods, then for the whole day. 


Make sure you keep your flats well watered. But try not to over water so that 
you encourage "damping off” a fungal disease that kills seedlings. If you start to get 
damping off, it can be stopped with a 3% hydrogen peroxide solution sprayed onto 
the potting soil surface, or very weak chamomile tea made by soaking the flowers in 
cold water. You'll need to increase the watering as the season progresses. 


Transplanting 


When transplanting is done correctly, it will actually stimulate the plants to 
grow better than if they had been direct seeded. But gentleness is the key with a 
capital “G”! 


Always remember to harden off the seedlings before putting them out into the 
beds. Expose them to lack of protection gradually so that they don't get traumatized. 
Forgetting to harden off can actually lead to the death of your plants. 
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The next thing to remember is to water the flats very well an hour or two 
before transplanting time. Make sure the soil in the plants 
and the seedlings themselves are well hydrated. Give the 
flats some time for the excess water to drain. Also, make 
sure that the soil in the bed is also well hydrated but not 
over wet. Good moist soil is 
essential to help to minimize 
transplant shock. 


The best of all times to 
transplant is in the evening, 
when the plants will have the 
more moderate climate of the 
night to recuperate from their 
ordeal. Very early morning is 
the second best time in the 
early spring and fall, but not 


in the heat of the summer. 


Bring your flat out to the 
bed and use a board to 
distribute your weight as you 
sit on the bed. Remember 


never to step directly on your beds. Use a hand fork or a 
trowel to gently dig a clump of seedlings from the flat. Then, 
resting them on your board, very gently tease them apart. 
But never, never touch the roots! 


Even slight handling of the roots can cause damage 
that will adversely affect the growth of the plant to the point 
that it will become attractive to pests and under produce. 
This rule cannot be stressed too much. The roots have tiny 
root hairs that are very easily damaged. Pick up the 
seedlings by their leaves or stems only. Never handle the 
root ball. 


You can use a stick cut to the right length to space 
your plants or you can use cardboard triangles. A stick is 
less bulky. You will open up a hole with your trowel big 
enough for the root ball and deep enough so that you bury 
seedlings up to the first set of true leaves. Seed leaves are 
the first leaves that came out of the seed and they always 
look different from the true leaves that develop later. A 
seedling should have at least two true leaves before it is 
ready to transplant. 


By planting up to the first two true leaves you make 
sure that all the roots are completely underground even 
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after you firm the soil down around the transplant. Also, it helps the plant to 
develop a strong thick stem that will support the plant upright. If your transplants 
have been in the flats a little too long and have become long and lanky, this becomes 
even more important. Long, lanky, ugly seedlings can be buried even up to the 
second set of true leaves if necessary. They will then develop into beautiful strong 
plants. 


Close the hole and firm the soil around the roots just enough to establish good 
soll to root contact. If there are air pockets, the roots will die. But if you pack the soil 
too tight, you will damage the roots and block the movement of air, water and 
nutrients to the roots. 


Make a little circular indentation in the soil around each plant as you plant it 
and pour in a cupful of water to give the seedling a drink immediately. This is 
essential to keep the seedling from wilting in shock from the transplanting. No 
matter how careful you are, some roots are lost in the process of digging the plant 
out of the flat, so the newly planted seedling needs to be treated like a convalescing 
patient for the first few days. | 


Pamper the transplants in the bed. Water them frequently, especially on hot 
days. Covering them with lightweight floating row cover in summer will protect 
them from the direct rays of the sun and keep them a lot happier if you are able to 
do that with more sensitive crops. But if you are gentle in the transplanting process, 
and use plenty of water from the start to the finish of the process, you should not see 
much shock in the plants at all. 


Winter and Summer Protection 


One very nice thing about growing in permanent 
raised beds is that it is very easy to set up mini- 
greenhouses over them for protection from the cold in 
winter or net houses for 

shade in the summer. The 
simplest plan is %” 


schedule 40 PVC pipe bent 
into hoops and anchored by 
3/8” rebar in the ground. 
You can use winter weight 
fabric floating covers as 
additional protection if needed in winter. The same 
precaution mentioned for coldframes is true of these 
mini-greenhouses. They need ventilation on warm days 
and sunny days. | 


The warmth of the sun is collected even on cloudy days and stored in the soil. 
The raised bed becomes an excellent heat collector. At night, this warmth is radiated 
to keep crops warmer. In really polar weather, with day after day of sunless skies, 
greens will freeze. But because the freeze is slow and controlled under the mini 
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greenhouse, they are able to thaw out and keep right on growing as soon as it gets 
warmer. : 


Radiant Heat Garden Beds 


If I lived really far north, I'd install black plastic hot water pipes in my garden 
beds too, just like in the hotbed. They would need to be buried at least twelve inches 
deep and the paths between the beds should have thick insulating mulch to keep the 
heat from escaping that way. This type of radiant heated bed with a mini- 
greenhouse over it could produce food through the coldest winter at significantly less 
cost than would be required to build and heat a full size greenhouse. 


Stereoelectric Beds 


Years ago, as I was studying soil science, I read that soil functioned just like a 
battery, but without the distinct organization of a real electrical storage battery. 


That set me to thinking. I knew that God is a God of order. If the soil was 
supposed to be a battery and was disorganized now, it must be because of the 
breakup of the earth's surface during the worldwide flood of Genesis. 


Electrical currents stimulate plant growth. If the soil could be reorganized, for 
higher electrical output, that should produce some pretty fabulous results, it 
seemed. So I studied everything I could get my hands on to understand batteries and 
fuel cells to see if I could figure out how to reorganize the soil. I learned a lot about 
electricity, but I couldn't figure out how to organize the soil fuel cell. 


Then one day, I read the description of a method of preparing the ground that 
was shown to my friend Ellen White in a vision over one hundred years ago. I had 
read it years before but could not remember the exact method. Now as I read it with 
a mind enlightened on soil science and electricity, I saw immediately that here was 
the organized soil fuel cell that I was looking for. 


On October 22, 1907, she wrote to her son and daughter-in-law and described 
the method she had been using for many years. 


“I received your letter giving the particulars regarding your 
grounds and the cultivation of certain lines of fruit. While we were in 
Australia, we adopted the very plan you speak of-digging deep trenches 
and filling them in with dressing that would create good soil. This we did 
in the cultivation of tomatoes, oranges, lemons, peaches, and grapes. 


“The man of whom we purchased our peach trees told me that he 
would be pleased to have me observe the way they were planted. I then 
asked him to let me show him how it had been represented in the night 
season that they should be planted. I ordered my hired man to dig a deep 
cavity in the ground, then put in rich dirt, then stones, then rich dirt. 
After this he put in layers of earth and dressing until the hole was filled. 
I told the nurseryman that I had planted in this way in the rocky soil in 
America. I invited him to visit me when these fruits should be ripe. He 
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said to me, "You need no lesson from me to teach you how to plant the 
trees. 


“Our crops were very successful. The peaches were the most 
beautiful in coloring, and the most delicious in flavor of any that I had 
tasted." 86 


In the late 1990's I was able to do a controlled experiment that proved that two 
layers of soil separated by a layer of small stones do become the positive and 
negative electrodes of a working, biological fuel cell that produces far higher voltages 
and currents than a bed without the rock layer. 


Loo5£ SOIL 
LOTS OF AIR 
MORE ALKALINE 


FIR MSO\L, Less AR 
RACRE ACAU 


STEREO: ELECTRIC 
Brey 


This research was shared with a grower in New Zealand who planted a 
Tamarillo tree (Tree tomato) by the method. The tree came into production in just 
one year, which is usually unheard of. Not only that, but the fruit was all uniform in 
size and quality instead of varying as is normally the case. He commented that this 
was a very desirable thing for marketing the fruit. 


There is evidence that these benefits are not only due to the higher electrical 
currents from the fuel cell effect. We planted two apple trees, one on a stereoelectric 
bed and the other on a conventional bed dug to the same depth but without the 
stones. One night, there was a lightening storm. The next morning, the growth tip of 
the stereoelectric tree had sprouted several inches. The other tree had sprouted too, 
but by less than half the amount of the stereoelectric tree. 


When you get to the chapter on the electromagnetic spectrum you will discover 
that extremely low frequency radio waves stimulate root growth. Top growth is 
stimulated too as the roots grow rapidly and pick up more nutrients. Lightning 
generates these root-stimulating frequencies. Dr. Phil Callahan describes watching 
bamboo in a tropical lightning storm that grew visibly right in front of his eyes. 


This is evidently what happened to our fruit trees the night of the lightning 
storm because we did not see such dramatic growth on any other night. Both trees — 
were affected. But the stereoelectric bed seems to have amplified the effect. 


86 Written October 22, 1907, from Sanitarium, California, to "Dear Children Edson and 
Emma" 
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These frequencies penetrate the ground but are reflected by denser rock layers. 
It seems likely that the layer of small stones is acting like an extremely low 
frequency radio wave amplifier, although our experiments to prove this are 
inconclusive because we only had a single channel oscilloscope at the time and could 
not take simultaneous readings in the control bed. So at this point we can only say 
that this may be another explanation for the superior results that we definitely 
experience with the use of stereoelectric beds. 


Regular double dug beds can be converted to full stereoelectric beds after the 
soil has been built up for a couple of seasons. You could advance from one stage to 
another. You could single dig the first year, double dig the second year and convert 
to stereoelectric the third year. 


That way the work is not too hard and you give the soil a chance to improve 
each year. The rock layer should be 12 to 14 inches below the surface. That way, you 
can sink a spading fork all the way in to mix amendments or aerate the soil without 
hitting the rock layer. Make the rock layer 3 to 6 inches deep. 


It's really best to build the soil and grow vegetables for a few seasons before 
planting fruit trees if you think you can wait that long. By the time you plant your 
fruit trees, you definitely want to plant them on stereoelectric beds. If you are 
planting a large number of trees, you can speed the process up with a backhoe. 


But stereoelectric beds are not just for fruit trees. The size, yield and quality of 
vegetable crops grown on these beds are all superior too. 


No-Prune Double-Tree Boat System For Fruit Trees 


About seven years ago, at a Neil Kinsey soil seminar, I spotted a tiny book for 
sale called Top Fruit Growing On The Double Root (Boat) System by Dr. Paul 
Krichkovitch. It claimed to present a “new, inexpensive, disease-free method of 
cultivating top fruit." It was written in Yugoslavia. The first page informed me that 
this method would also provide "relief from the necessity of pruning." 


That did it! The book was mine (after a cash transaction) and I devoured its 25 
pages as soon as I had the opportunity. I had heard about no prune systems and 
experimented with bending and training branches of a plum tree years before. But 
this book took orcharding to a whole new level. 


The originator of the basic system was a Frenchman named Edmond Bouche- 
Thomas. He published a book in France in 1953 called The Bouche-Thomas Method. 
It outlined a system of planting young trees at an angle of 30? to the horizontal, 
retaining the terminal bud, (at the top of the young tree,) allowing the grafted scion 
to form it's own root system, and no pruning. (The scion is the top part of the young 
tree that has been grafted onto the rootstock.) 


Dr. Krichkovitch modified and improved the method with the help of his 
associate, Mr. Abramovitch, by developing the “boat” shape. The final shape of the 
tree looks very much like a boat. Trees can be developed into many forms and 
shapes. But the best forms allow the sunlight to penetrate most fully to all the 
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leaves of the tree. This allows the tree to capture the maximum amount of solar 
energy so that trees produce maximum yield and best flavor. The boat shape 
accomplishes this, plus, the lack of a need for pruning cuts picking time in half and 
“pruning” time is cut to almost one third. 


Before I had the opportunity to try the full method myself, I found myself 
sitting beside a master gardener from Northern California on a plane flight east, a 
few years later. We had a good time talking garden talk and he shared with me a 
new system developed by a California nurseryman that involved planting two trees 
side by side in the same hole. One tree could be an early bearer and the other a late 
bearer so that the harvest was extended without taking up the extra space normally 
needed for two trees. Or the two trees could be entirely different kinds. But the main 
goal was extending the harvest and variety of fruit types in half the space normally 
required. Years of experiment had proven that the idea worked. 


Through several moves, the name of the man who shared the information and 
the name of the man who invented the method have become lost. So I can't give him 
credit by name. I just want it to be clear that the new fruit tree planting method 
that I’m about to share is a hybridization of the best of other people's ideas, just as 
the vegetable gardening system presented in this book is. 


By combining the Bouche-Thomas, Kritchkovitch, Abramovitch, double-tree 
systems, we have come up with what I'm calling the No-Prune Double-Tree Boat 
System. One result is that the "boat" shape can be developed in two years instead of 
the three years that it takes with the Krichkovitch system. The other result is that 
two trees that set fruit at different times are combined into one tree for extended 
harvest. Another thing that can be done is to combine a tree needing a pollinator 
with a suitable pollinating variety. There are hundreds of possible combinations that 
can be tried according to your needs. 


Preparing The Ground 


Ideally, you should prepare a stereoelectric bed as described earlier. The beds 
should run north-south in direction. You can build one continuous bed to plant a 
whole row of trees in, or you can build individual beds for each tree, but still running 
in a north-south direction. If you go with individual beds, you should make them 
four feet by six feet and three feet deep with the rock layer twelve to eighteen inches 
below the surface. 


For trees, a thicker rock layer can be used than for annual vegetable crops that 
don't have as long to develop a very deep root system. The thicker the rock layer, the 
better it will work as a reflector of ELF radio waves. 


Spacing 


It is impossible to make hard and fast rules for spacing fruit trees. Each 
variety must be considered according to its vigor and soil fertility plays a part too. 
Just remember that when you plant on stereoelectric beds and correct the soil 
fertility according to the Albrecht system, your trees will have far more vigor than 
otherwise. So take the furthest recommended distances and use them as a 
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minimum. Dwarf trees are the best choices for early bearing and easy picking low to 
. the ground. | 


With four-foot wide beds and twelve-foot wide aisles, the tree rows will have 
sixteen feet between them. That spacing will work for all varieties although some 
varieties could be spaced closer. Here is a sampling of possible between tree 
spacings: about 13 feet for apples, 11 feet for pears, 13 feet for plums, 16 to 22 feet 
for cherries, depending on variety, 13 feet for peaches, 15 feet for apricots and 26 
feet for walnuts. 


Pre-plant Treatment 


Fruit trees must be handled with great care before planting. Buy bare 
rootstock that has not been pre-pruned. This is important, because we do not want 
the terminal bud pruned off for this planting method. Trees that are planted upright 
. always have the terminal bud pruned off. 


Try to have the beds prepared ahead of time. Doing that job a year ahead of 
time is best. A vegetable crop or strawberries can be planted for fruit the first year 
while the soil improves for the permanent tree crop. But if you are in a hurry and 
your trees arrive before the ground is ready, make sure to heel the trees in 
immediately. This is done by digging a trench deep enough to cover the bare roots. 
Lay the trees on their sides leaning at a sharp angle, and cover the roots with soil. 
They can stay heeled in for quite some time without harm because their roots are 
covered. 


On planting day, only dig up the number of trees that you can plant 
immediately so that the roots are not exposed to the air for long. I’m accustomed to 
having a tub of water at the planting site where the trees awaiting planting can be 
placed to keep their roots from drying out. Shade also helps. Any damaged roots 
should be pruned back to healthy tissue before setting the trees in the ground. 


Setting The Trees 


Since the ground has already been well dug and amended in the stereoelectric 
bed construction, all that is needed now are holes large enough to hold the root ball 
of each tree. A stake should be set at the center of the bed where the two trees will 

branch out from one another. Two 
small holes should then be dug on 
either side of the stake, one to the 


ze 30° north and the other to the south. 
———.- -i-s zt- -y Set one tree to the north or 
4 Pe) = j south of the stake leaning at a 30° 
4 i angle to the ground. Make sure that 
l | all the roots are positioned for good 
-«—312. growth below the soil surface and 


that the graft union will be about 
two inches below the soil surface after the soil is firmed around the root ball. Hold 


97 


the tree firmly against the stake with one hand and with the other hand use a small 
fork to fill the hole, making sure that the soil runs down between all the roots. Use 
your hand, never your foot, to firm the soil around the root ball. A good watering will 
help settle the soil in around the roots and close up any air pockets that might have 
been left. | 


After the first tree has been planted, set the second tree in the opposite 
direction to the first, also at a 30? angle to the ground following the same procedure. 
The two trees should cross just above the soil surface and both graft unions should 
be below ground. Soak in the second tree. This should keep the soil from settling 
later on and causing the angle of the trees to change. But you should check in a few 
days to be sure that this has not happened anyway. It the tree angle has shifted, 
correct the angle by firming the soil to either the left or right of the stems to bring 
them into the correct position. 


Allowing the scions to self-root gives the tree a better physiological balance 
that leads to better natural resistance to disease and insect attack. These trees will 
require far less spraying if any. The self-rooting effect makes itself felt and the end 
of the second or the beginning of the third year. By the fourth year this self-rooting 
causes huge vegetative growth. 


The First Year 


In the first year, growth will be restricted to the double *backbones" of the tree. 
In spring, as soon as the buds start swelling, pinch all the terminal buds from the 
sides of the two main stems and only allow the two terminal buds at the tips to 
develop. This will allow the trees to put all their energy into lengthening the stems 
north and south. 


Keep this up all season. Allow no side branches to develop. As the two main 
stems are growing at a rapid pace, the root system will also be developing silently 
underground. The two vertical shoots will be bent down in stages until they are at 
the correct angle. The bent branches are held in position with strings and stakes. 
With cherries, pears and plums, the bending has to be begun early because the wood 
breaks easily. 


The Second Year 


In the second year, we allow the 
side branches to develop. They will 
all be bent towards the center of the 
tree at a 30? angle to the ground. 
Branches that develop on the 
underside of the two main stems will 
also be bent back towards the center 
of the tree to match the angle of the " 
other branches. Should the tree try to ^s: 
set any fruit, pick them all off while  - 
they are still tiny. The tree must not 
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be allowed to divert its energy at this point. Kees bending down the branches that 
develop through the season. 


Pruning is a waste of living tissue. It has a weakening effect on the tree, delays 
fruiting and opens the tree up to disease. It is also time consuming and expensive. 
The systematic bending of the branches follows the laws of polarity. Bending the 
branches down instead of cutting them restricts the sap flow to the tip to favor fruit 
production over green growth. The tree becomes self-regulating, putting its energy 
into producing fruit instead of growing excess wood. 


The “boat shape” that is developed forms a tree with a wide-open center where 
light can get to all parts of the tree. When high intensity sunlight is able to get to all 
branches equally, this favors healthy, disease-free growth and good flower 
development. 


The Third And Following Years 


After the second year, no more fruit pruning is done. All the fruit will be kept 
from the third and fourth years on to divert the tree’s vigorous energy into fruit 
production instead of vegetative growth. Continue to fill out the framework of the 
tree by bending down new branches until the end of June. Always bend them in the 
opposite direction to the parent branch. But do not allow the tree to become too 
dense. If a branch buds in a place that you do not want a branch you can simply 
debud it before it develops into a shoot. 


After the growth spurt from the scion rooting is over, the annual shoot growth 
will be far less vigorous. The branch bending and debudding rules can now be 
relaxed. Fruiting will happen fairly automatically from this point on. 


The Most Important Exercise of All 


Exercising the soil (and yourself) through proper tillage is probably the most 
obvious application of the exercise law in the garden. But there is another operation 
that every grower will need to master before both grower and garden can grow better 
from season to season. That operation is the proper exercise of observation. 


Success in any field of life is actually a simple search for truth. For example, if 
you want to be a successful in your business, you need to learn to observe what is 
true about your customer's preferences and buying habits. Then you will need to 
adapt your methods to that reality or else your business will suffer. If you want to be 
successful in gardening, careful observation and adaptation is just as important. 


In the realm of the sciences, observation is the first critical step in what is 
known as “the Scientific Method.” This is the philosophical basis for the attempts of 
modern science to sift truth from error. 


And scientists acknowledge that this method is in use by both scientists and 
non-scientists in every area of life. Speaking of the Scientific Method, the University 
of Cincinnati, Clermont College Biology Department web site says, “These steps 
make up a method which may be used to logically solve problems in many 
other areas of life.” (Emphasis added.) 
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How To Observe and Problem Solve In The Garden 


This skill of observation and problem solving is so critical to gardening success 
(and to success in every other area of life) that I’m going to take a minute to explain 
the "scientific method" to show how unscientific it actually is. 


It is not the method you should use in your garden or anywhere else if you 
really want to solve your problems with truth rather than with erroneous ideas. 


I like the way the scientists at the sci.skeptic online Newsgroup put it. 
According to these truth-seekers: 


“The scientific method is the best way yet discovered for winnowing the 
truth from lies and delusion. The simple version looks something like 
this: ! | 


1. Observe some aspect of the universe. 
. 2. Invent a theory that is consistent with what you have observed. 
3. Use the theory to make predictions. 
4. Test those predictions by experiments or further observations. 
5. Modify the theory in the light of your results. 
Go to step 3.”87 


If you are a thinking person, you should already see red flags. Notice that after 
making observations of some feature of the vast and complex universe, the 
researcher immediately consults with himself. Though he may be an evolutionist, he 
becomes a "creator god" by exercising his ability to “invent a theory" from the void of 
his understanding that seems to him to explain what he has observed. 


Then, still consulting his own great wisdom and foreknowledge, he uses his 
theory to predict the future outcome of his experiments. (In other words he 
prophesies!) Then he "test[s] those predictions" by experimentation. 


James Dye, Ph.D., is Professor and Chair at Northern Illinois University's 
Department of Philosophy. One of his special areas of interest is ancient Greek 
philosophy. Dr. Dye developed the comparative chart below proving the origin of this 
interesting method for discovering truth.88 


87 http://home.xnet.com/-blatura/skep. 1.html 
88 http://www.soci.niu.edu/-phildept/Dye/method .html 
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Socratic Method and Scientific Method 


Socratic Method Scientific Method 


1. Wonder. Pose a question (of the "What is X?" 
form). 

2. Hypothesis. Suggest a plausible answer (a 
definition or definiens) from which some 
conceptually testable hypothetical propositions 
can be deduced. 


1. Wonder. Pose a question. 


2. Hypothesis. Suggest a plausible answer 
(a theory) from which some empirically 
testable hypothetical propositions can be 
deduced. 
3. Testing. Construct and perform an 
experiment that makes it possible to 
observe whether the consequences 
specified in one or more of those 
hypothetical propositions actually follow 
when the conditions specified in the same 
proposition(s) pertain. If the experiment 
fails, return to step 2, otherwise go to step 
4. 
4. Accept the hypothesis as provisionally 
true. Return to step 3 if there are other 
predictable consequences of the theory that 
have not been experimentally confirmed. 


3. Elenchus ; "testing," "refutation," or "cross- 
examination." Perform a thought experiment 
by imagining a case that conforms to the 
definiens but clearly fails to exemplify the 
definiendum, or vice versa. Such cases, if 
successful, are called counterexamples. If a 
counterexample is generated, return to step 2, 
otherwise go to step 4. 


4. Accept the hypothesis as provisionally true. 
Return to step 3 if you can conceive any other 
case that may show the answer to be defective. 


5. Act accordingly. 


In his online commentary titled, The Myth of the Magical Scientific Method 
Dr. Terry Halwes writes: 


"Modern science is an amazing phenomenon, and people naturally 
wonder how it works. Oddly, science has never been thoroughly 
studied scientifically, so we have quite an array of different answers to 
this question, some of them accurate and some of them ridiculous. 
Unfortunately, the answer that became most popular was a guess made 
by some philosophers, which turned out to be worse than useless. 
Even more unfortunately, that guess is now commonly believed to be the 
simple truth about how science proceeds to develop new knowledge.”®9 
[Emphasis added.] 


So even open-minded scientists can see that the "scientific method" is merely 
the Greek philosophy of Socrates and doesn't always work very well in real life. 


An explanation of the scientific method by University of Cincinnati scientists 
highlights the problem with trying to come up with theories to explain what you 
observe before you even experiment. 


"An hypothesis [a theory] is not an observation, rather, a tentative 
explanation for the observation. For example, I might observe the effect 
that my throat is sore. Then I might form hypotheses as to the cause of 
that sore throat, including a bacterial infection, a viral infection, or 


89 http://dharma-haven.org/science/myth-of-scientific-method.htm 


101 


screaming too much at a ball game. Hypotheses reflect past experience 
with similar questions (“educated propositions" about cause) and the 
work of others.”9° [Emphasis in Original] 


Please take note: 
1. This method reasons from effect to cause in forming its theories. 


2. The "Hypotheses reflect past experience"—/your past experience, or the past 
experience of others. And if the past experience that you are depending on for your 
theory making is a faulty one, it is almost a sure thing that you will never discover 
the truth. 


The Scientific Method In The Garden 


A good example of the scientific method at work in the garden is the common 
case of pests and pesticide use. 


1. Observation: "Pests are eating my crop." 


2. Theory that reflects my past experience: "My crops have a pesticide 
deficiency." 


3. Prediction based on my theory: *If I supply the deficient pesticide, I wont 
have any more pest problems." 


4. Test of prediction by experiment: Bomb the critters with poisonous spray! 


9. Results: Critters are dead. No more pest damage. No need to modify my — 
theory because it 1s obviously correct! 


But is it really? No, it is dead wrong, as you will get further proof for in the 
next chapter. 


But the gardener that uses this method for discovering the truth about his or 
her garden is likely to keep on poisoning their garden and themselves to death. 


You would be amazed at how many examples there are in our everyday lives of 
how we use this faulty method to misread things. We jump to conclusions based on 
past experience to misjudge the actions of people, to make bad decisions in the 
garden, on the job and in our families. 


Worst of all, we use the same ingrained method to determine what is true and 
untrue about the spiritual realm. So in most cases, atheists stay atheists, Baptists 
stay Baptist, Moslems stay Moslem, and so on, because each tends to naturally use 
the Socratic Method to determine what the truth is. 


The Nature-Study Method 


The truth is that many of the best practicing scientists do not always rigidly 
follow the Socratic method in all their investigations. Those scientists that actually 


90 http://biology.clc.uc.edu/courses/bio104/sci_meth.htm 
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break new ground and correct old assumptions can not allow their thinking to be 
entirely controlled by their past experience and the past experiences of others. 


True investigators in every field of science from marketing, to physics, to 
horticulture, often use methods very similar to those described in nature-study. 


Anna Botsford Comstock was a brilliant professor of nature-study at Cornell 
University in the early part of the last century. 


She wrote: 


"Nature-study is, despite all discussions and perversions, a study of 
nature; it consists of simple, truthful observations that may, like 
beads on a string, finally be threaded upon the understanding and 
thus held together as a logical and harmonious whole.... Therefore, the 
object... should be to cultivate... powers of accurate observation and to 
build up... understanding... Nature-study gives... practical and 
helpful lot idedodoe: 791 


Notice that with the nature- ie method, there is no attempt made to 
immediately impose a finite explanation (a theory or hypothesis) upon the infinite 
natural world. The investigator does not impose his or her reality upon the universe. 


Instead, efforts are made to discern the realities that exist outside of him. 


The nature-student does not guess at the causes behind the effects that he or 
she sees and then test the guesses. Rather than reasoning to find a cause for the 
effect, the scientific observer looks into the realm of the investigation for a true cause 
of the effect being observed before developing an explanation of the observation. 


Once the true cause is discovered, the investigator is able to reason from true 
cause to effect in determining the principle behind the initial observations instead of 
simply reasoning from his own reasoning (or from the reasoning of others). 


It is my personal conviction that despite the philosophical theory of the 
Socratic method that they have been taught, most truly great scientists of every age 
have, in practice, followed a more scientific dependence upon truthful observation, in 
their quest for the great laws of nature. 


As the pioneering researcher Dr. Robert O. Becker admonished his fellow 
scientists, “We must be careful to place more weight on observation than current 
theory."9? | 


You Need To Become An Evolutionist 


In nature-study, the truth discovery process is an evolutionary one, (not a 
creative one as with the invented theories of the Socratic or so-called scientific 
method.) 


91 Anna Botsford Comstock, Handbook of Nature Study, (Ithaca: Cornell University Press, 
1939, renewed 1967), 1. 

92 Robert O. Becker, M.D., and Gary Selden, The Body Electric, (New York: William Morrow 
and Company, 1985), 266 | 
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The observer slowly and gradually soaks in more and more truthful 
observations and tests those observations for their truthfulness, (instead of testing 
his or her invented theory) until he or she has thoroughly isolated the truth from 
faulty observations and manmade theories. 


Since the observer is testing observations, rather than his or her personal 
preliminary conclusion, there is little temptation to dishonesty when an observation 
proves faulty because the observer has not yet arrived at any firm conclusion. 


There is no agenda to protect. This investigator is a pure truth seeker! 


Every observation that proves to be consistently truthful becomes a piece of the 
picture puzzle. Eventually, there are enough puzzle pieces to see how one piece 
relates to another until a picture of the truth begins to take focus. 


Further observation and experimentation will develop the lavit of that 
picture of truth more and more, and add more and more detail. This is a process that 
will never be complete for eternity because reality is as deep and as broad as the One 
responsible for the reality. 


In this way the truth is thoroughly winnowed “from lies and delusion”. 


Dr. George Washington Carver was this kind of scientific observer. He said, 
"Education is understanding relations." 


In an Agricultural Experiment Station Bulletin, Dr. Carver wrote, "The 
thoughtful educator realizes that... the most effective and lasting education is the 
one that makes the pupil handle, discuss and familiarize himself with the real 
things about him."?? [Emphasis added.] 


The Nature-Study Method of Observation In The Garden 


When you see that your soil is dry and your plants are wilting, you will 
understand the cause-effect relation between dry soil and wilting plants and water 
the soil, not the plants. 


Soon you will learn to observe your soil moisture and replace it before your 
plants actually wilt for better results. Eventually you will learn to also observe air 
temperature and speed, humidity, cloud cover (or lack of it) and the season of the 
year and correlate all these observations with soil moisture to prevent plant thirst 
without over-watering and water-logging the soil. 


Nature-study observation will help you to know when harvests are at their 
prime and when it is time to perform various garden operations for best results. 


Observation tells you when unusual problems are developing and the 
principles of nature-study in harmony with the GARDEN LAWS will make you an 
expert problem solver even when you are clue-less as to what is causing the problem. 


3 Quoted in: John S. Ferrell, Fruits of Creation, A Look At Global Sustainability As Seen 
Through The Eyes of George Washington Carver, (Shakopee: Macalester Park Publishing 
Company, 1995), 39, 40. 
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The Pest Problem Revisited 
Let's attack the pest problem again with a truly scientific approach. 
1. Observation: “Pests are eating my beans." 


2. Further Observation: "Only my bean crop is affected while native plants 
and weeds are doing fine." 


3. Further Observation: "The neighbor's beans are fine and he does not use 
pesticide. In fact the same bugs are flying through his garden, landing on 
the plants but not eating them." 


4. A picture begins to emerge: “My last observation seems to indicate that 
something is making his bean plants less attractive to bugs than mine." 
9. Further Observation: "The neighbor uses a fertility program that I do not 


» 


use. 


6. The picture focuses: "Soil fertility may have something to do with pest 
attacks." 


7. The Experiment: “I will do soil analysis and leaf analysis in my neighbor's 
garden and my garden to see if there are any significant nutrient 
differences that could possibly explain my pest problem." 


(You won't really have to do all that after reading this manual!) 


The process might sometimes need to be far lengthier than this brief example. 
The point is that you have not jumped to a conclusion at any point. You just keep 
gathering data from careful observation until a possible picture emerges and comes 
into sharper and sharper focus. 


Then you test the picture and observe again to see if it holds up. 


When you keep good records of everything you do in your garden, you will have 
a far more accurate picture of your garden than the haphazard gardener will. 


The same is true of good business people who keep complete and accurate 
records of their business. They have a far more accurate picture of their businesses. 


In either case, the record keeper is in the best position to make meaningful 
improvements to his or her technique for better and better results. 


You will find that these skills will give you more success in every other area of 
your life also as you learn to apply them universally. The application of these skills 
will give you an experience that has been called “true education." 


The garden really is a wonderful educational tool when we bring ourselves into 
right relation with 1t through observation and obedience to nature's laws. 


You will have the opportunity to put everything in this manual to the test of 
scientific observation very soon! 
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Chapter Eight 


Is it Soup Yet? 
(Nutrition) 


Nutrition is generally thought of as those substances that promote the growth 
of living things through the process of providing the necessary cellular building - 
blocks. But growth promotion is actually a two-sided coin. Each side is equally as 
important as the other, but the other side of the nutrition coin is seldom thought of. 


Proper nutrition also involves that which “repairs the natural waste” of living 
things. The repair of natural waste materials involves its detoxification and removal 
from the organism. There are specific nutrients that involve themselves with this 
process, which is just as vital to growth promotion as the growth process itself. 


The critical importance of waste removal and detoxification to health and 
longevity was proven long ago by two time Nobel Laureate, Alexis Carrel, MD. 


He conducted a famous study that kept chicken heart tissue healthy and 
beating non-stop for 38 years! This demonstration proved that live cells could be 
kept alive indefinitely if three conditions were met. 


The three absolute prerequisites to tissue longevity and regeneration are: 

1. Frequent, complete, and regular detoxification of tissues; 

2. Optimal saturation with oxygen; and 

3. Exclusive feeding of raw food nutriment. 

Carrel describes his technique for complete detoxification of the animal tissue: 


"The first technique by which cells could be kept 
indefinitely in a condition of constant activity consisted 
in removing the tissue fragment frequently from its 
medium, washing it in Ringer solution, and transferring 
it to a fresh medium." 95 


The frequency of the nutrient solution changing was every 48 hours. The 
change was done long before the tissue could have taken up any significant amount 
of nutrient from the solution. Therefore, the purpose for the frequent changing was 
to assure the complete removal of all waste products."96 


Bionomic soil nutrition is concerned with both sides of the i mdticm coin. It 
takes into account proper detoxification, optimum oxygen saturation and feeding of 
non-toxic raw food nutriment and pure, non-toxic mineral supplements. 


94 Webster's New Universal Unabridged Dictionary, Entry: nutriment and nutritious. 

95 Enesco, H.E., RNA and memory - A re-evaluation of present data, Canad. Psychiat. Ass. J., 
12, 29-34, 1967. 

?6 Carrel, A., Tissue culture and cell physiology. Physiol. Rev., 4, 1-17, 1924. 


107 


The Soil To Human Nutrient Chain 


There is one point on which creationists and evolutionists must agree. Man is 


made from the dust of the earth. From the dust we come 


return. 


and to the dust we must all 


So it should come as no surprise that research demonstrates conclusively that 
the ideal nutrient balance in the soil for optimum plant growth is almost identical to 
the ideal nutrient balance required by the human body for optimum health. 


The chart below helps you to visualize this. On the left are the ideal nutrient 
levels for a low capacity soil. (Different soils have different capacities for holding on 
to nutrients.) On the right are the ideal nutrient ranges for healthy human hair. 
(Hair has been found to be an accurate index to overall nutrient status in the body.) 


Notice that with every nutrient except iron, manganese and zinc, where plant 
needs and human needs differ, the ideal soil nutrient number falls right smack in 
the ideal nutrient range for human hair. Coincidence? No way! 


Garden 
Soil 


Ca 


ppm 


540 

54 

40 

13 
150-275 
1.8 

m 

10 (max) 
200 (min) 
51 (min) 
Es 

34 (max) 


Human 
Hair 


Ca 


Zn 


ppm 


220-1600 
20-130 
5-40 
10-130 
134-270 
0.72-9.2 
0.02-0.57 
10-41 
7-19.4 
0.12-1.3 
0.02-1 
142-272 © 


If “seeing is believing,” then you should now be a believer that human 
nutrition is firmly rooted in the soil from which we are made. © 


Obviously, anyone who eats food grown on perfectly balanced soil should have 
all the nutritional building blocks for perfect health, without any additional 
supplementation, when a properly balanced diet is consumed. 


Dr. Albrecht summarized this truth well: 
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"Hidden in the literature are many reports telling us that 
disastrous irregularities in animal health, due to soil deficiencies, are so 
similar to those occurring in man that the same name can now be used 
for the problem in both man and animal. It is educationally comforting to 
note that we are adopting a more fundamental approach in considering 
the role of natural laws in the degeneration of human health. Perhaps 
we will eventually view our own nutrition from the ground up and 
study the effects of balances and imbalances as determined by synthesis 
of dietary compounds by plants supporting both animals and man. 
Individually we may accept the adages, ‘To be properly fed is to be 
healthy,’ and ‘We are what we eat."?7 (Emphasis added.) 


Taking Good Care of Mother 


Mankind was made from the-dust of the earth and plants are the fragile link, 
the umbilical cord, between our human race and our mother. Through this green 
umbilicus (the food products of the earth) flows the living nutriment necessary for 
growth and repair— the nutriment necessary for truly healthful living. 


We would gain little nutrition by dining on dirt. Yuck! It is more than pure 
minerals that we need for health. We need live enzymes and vitamins, proteins, 
carbohydrates and fats, and a myriad of phytochemicals, or plant-made chemicals. 


And we need them in the right balance. Too much or too little of the most 
essential nutrients will lead to disease. We all know that. 


Unfortunately, this reasoning has not been carried back to the soil, where it is 
just as true. Largely because of Justus von Leibig, the doctrine of the exclusive 
uptake of tonic nutrients by plants became mainstream scientific gospel. 


It is, however, a false gospel. 


What is an Ion? 


Ions are atoms or small molecules with an electrical charge. Take common 
table salt for example. It is sodium chloride. When you dissolve table salt in water, 
each molecule separates into a sodium ion that has a positive charge and a chloride 
ion that has a negative charge. It is no longer a whole molecule. The salt has been 
tonized in the water. 


If you stick a bare root plant in a cup of mildly salty water, the plant can take 
up a certain amount of sodium ions and can reject chloride ions so that the balance 
between sodium and chloride ions in the water changes. This works with salts of 
potassium, copper, zinc, as well as with phosphate salts, nitrate salts and others. 


Plants will not take up equal amounts of every ion in a dissolved nutrient salt 
solution. They select some and reject others. This is an easy experiment to perform. 


This proves that the nutrients are going into the plant in the form of ions 
rather than as whole molecules. Scientists proved this in the lab and hydroponics 


97 W. A. Albrecht, The Albrecht Papers, Volume 3, 252. 
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was born. 


Reasoning from artificial lab experiments to nature, it was arrogantly 
asserted that plants must have all their food as soluble salts so they can take up 
these tiny charged 1ons. 


Supposedly, anything bigger than an ion can't get into the plant cell. The 
fertilizer companies, that fund agricultural research, like theories like that. It's good 
for profits. But to be perfectly honest, anyone who knows much about agriculture 
actually knows that this is not true. 


Plants Take Up Large Molecules 


Systemic herbicides and pesticides—synthesized organic poisons designed to be 
absorbed by the plant—are not ions! They are fairly large molecules and no one is 
trying to say that plants don't take them up. They do. That's why they work! 


Likewise, a few scientists, mainly from Russia, proved long ago that plants 
also take up whole organic nutrients from the soil, not just ionic mineral nutrients. 
They just didn't know how—at that time. 


Today we not only know that plants can and do take up whole organic foods 
from the soil, including vitamins, amino acids and large polypeptides like humus, 
but we now know how they do it. 


Cellular Drinking 


Scientists have confirmed, in the last two decades of the twentieth century, 
that plant cells are capable of endocytosis just like animal cells. That is, the cell just 
engulfs an entire organic molecule that is too large to go through the permeable 
membrane of the cell wall, by dimpling inward to form a pit. 


The molecule of food becomes enclosed in a tiny membrane sac, which moves 
inward, detaching itself from the cell wall. Once inside the cell, it is processed. This 
process has been described as "cellular drinking." 


This is not an isolated phenomenon. Electron microscope photographs show 
cell walls that are absolutely covered with these pits. The entire process happens 
very rapidly in a minute, or a matter of seconds.% 


Obviously this is a primary entry route for large molecule organic nutrients. 
Ionic uptake is secondary and a more tedious way to build plant tissue. 


It's like the difference between building a house with prefabricated modular 
sections and building it stud-by-stud, brick-by-brick. 


Purely ionic nutrient uptake is less efficient, less natural and can not develop 
plant tissues that are as healthy as tissues resulting from organic nutrient uptake. 


?8 Bargyla and Gylver Rateaver, The Organic Method Primer, Special Edition, (San Diego: 
The Rateavers, 1993), 21-27. 
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Nature's Way 


l In a living, high organic matter soil, very few pure mineral ions can exist 

because they become naturally chelated. In other words, mineral ions form 
molecular organic compounds by combining with the organic acids in the soil. The 
higher the organic matter content of the soil is, the more this happens. 


So in good organic soil, ions can rarely enter the plant without first becoming 
complexed with an organic molecule. I say rarely because even good organic soils, 
naturally produce ions. The production of nitrate (an ion) in the natural carbon cycle 
in the soil 1s the best-known example. 


Organic farmers know how to use “catch crops" to take up the valuable 
nitrates from the soil to keep them from leaching into the ground water after the 
main crop is harvested. No knowledgeable organic grower in his right mind would 
deny that his crop uses the naturally produced nitrate ion. Crops take it up as an ion 
and convert it to protein inside the plant. 


But they cannot convert excessive amounts of nitrate. Nitrate poisoning in 
animals and humans happens when plants get too much nitrate that they can not 
convert to protein. This is more common than most people realize with commercially 

farmed products. 


The Nitrate Nemesis 
Nitrate poisoning proves two things. 


First, plants do indeed take up ions and can store them as ions. Secondly, if 
plants take up more ions than they can handle and store them as ions, a toxic 
condition is set up in the crop and people's health can be compromised. 


This is nature's nemesis, her just punishment, for taking one of her laws to the 
extreme of making it the only law. Other ion excesses besides nitrates cause toxicity 
too. 


It should be clear, then, that ion uptake is a secondary and inferior method of 
nutrient uptake, even though it does happen to some degree in nature. 


In dead or dying soils devoid of sufficient organic matter, ion uptake becomes 
an emergency backup system to preserve life. But a purely ionic soil system, which is 
what you have with commercial UOS, can never produce the healthiest, most 
nutritious food. 


The Blessing of Working With Nature 


Soil rich with organic compounds like humus, amino acids, carbohydrates, 
vitamins, natural growth hormones is the healthiest soil. It does not harbor disease 
as an unbalanced and deficient mineral soil does. 


It grows the healthiest, most disease resistant crops because the crops can take 
up all of those rich organic compounds from the soil. 


Humus taken into the plant has been proven to increase plant cellular 
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respiration and growth and to impart immunity to pests and disease. Humus also 
has wound healing ability. It was used historically in poultices to heal infected. 
wounds and scientists have used 1t to speed wound healing in rabbits. 


Foods grown on mineral balanced, humus rich soil are the most nutritious, 
flavorful and health promoting. Healthy soil is absolutely essential to optimally 
healthy people. Never forget that. 


Avoiding Extremes 


Bionomic gardening seeks to avoid all extremes. Some gardeners have the 
attitude that they can “just throw the rock dust and compost on and let the microbes 
sort it all out.” 


If you ate that way, (well, maybe you do, come to think of it) you would 
eventually have a breakdown in health. No living system can tolerate a continual 
ignoring of its actual needs for balanced feeding for long, be it the soil, an animal, or 
you. 


Others are tempted to feel that the scientific confirmation of plant’s ability to 
take up organic nutriment totally invalidates the chemical ion theory. That cannot 
be, or else there never could have been chemical farming at all, especially 
hydroponics. 


The problem is that chemical agriculture uses ionic nutrients far in excess of 
what nature needs or wants. But some ions are essential to life processes. And some 
ions must be applied even to naturally managed soils, at least at first, if they are 
going to be brought into chemical balance. 


Balanced thinking will bring balanced results. 
Nature’s Time Tested Trilogy 


Endocytosis is not the only path of entry into root cells. Nindocyiouis i is path 
number one of three distinct paths of entry to the plant. It is the only method of 
entry for the organic nutriment that is most important to plant health. 


But inorganic nutrients go into the plant in two different ways. Inside the 
fibrous plant cell wall is a permeable membrane having micro-capillary spaces that 
can admit inorganic water by diffusion. Diffusion is the second distinct path of 
entry to the plant. 


But inorganic mineral ions do not just ride into the root cell with the water by 
diffusion. All soil water, even in nature, has some small quantity of dissolved salts, 


but they go into the plant independently of the water and at different rates than the 
water. 


When the soil solution contains sodium chloride, for instance, perhaps from the 
manure you put on, the sodium ion disassociates, or separates, from the chloride ion — 
in the solution. If sodium is moving into the plant, it does not follow that the chloride 
ions are moving in at the same rate. This 1s known experimentally. 


What is happening is something known as ion exchange. Ion Exchange is the 
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third distinct path of entry to the plant. 


This is how it happens. Plant roots give off positively charged hydrogen ions in 
exchange for other positively charged nutrient ions. The process is controlled 
electrochemically, not physically as in diffusion. 


Chemical plant feeding makes unnaturally excessive or even exclusive use of 
this natural ability of plants to take up ionic nutrients. 


It was an all-wise Creator who designed plants with this special triple path 
root-entry system. God made man with the power of choice. He knew that humans 
would choose to break His laws and destroy the soil that feeds them. 


When a soil becomes devoid of organic matter and nutrients through abuse, 
there is little left in it but a few mineral ions. If plants were not able to exist on ionic 
minerals alone, man might have disappeared from the planet long ago. 


Ionic nutrient uptake by plants is a supplemental uptake system in humus rich 
soils, and a backup system in dead mineral soils, created by an all wise and loving 
Creator concerned for our well-being. 


A Balanced Act 


In the perfect design for soil, as Albrecht discovered it, 6096 to 72% of its “Total 
Exchange Capacity, or TEC, needs to be filled with calcium ions. (The Total 
Exchange Capacity is a measure of the total capacity of both the clay and the humus 
to electrically bond with both ions and whole organic nutrients.) Soils that have such 
high calcium availability have been found to retain organic compounds of all kinds 
better, among other benefits. 


10% to 20% of a soil’s capacity should be magnesium. 596 to 7% should be 
potassium. 1% to 3% should be sodium. The other nutrients all have their ideal 
levels. | 


Keep in mind that these numbers only apply when the soil is tested using the 
exact lab methods that Albrecht used. No two soil labs will give you the same 
numbers because their methods, equipment, calibrations and procedures all vary 
from one another. i 


Balanced Minerals For Balanced Organics 


Balanced mineral nutrients are a prerequisite to balanced organic compounds 
in the soil because minerals are the fundamental building blocks for organic 
molecules. 


Chemically balanced microbial protoplasm becomes chemically balanced 
humus when the microbes die. Balanced humus leads to balanced plant foods. 


Balanced food becomes balanced blood when eaten. This translates to optimum 
health. 


And it all began with balanced minerals. 


Also, the clay colloid needs to be filled first with the balance of mineral ions 
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described above. When those ions are in place on the clay colloid, they act as 
"bridges" between the clay and organic compounds. 


Clay can adsorb or hold on to humus, proteins, polypeptides, amino acids, 
carbohydrates, sugars and other organic compounds. But when the right balance of 
mineral cations are adsorbed to the clay, it can adsorb or hold onto more humus and 
organic compounds than before. 


It should be coming clear that balanced soil chemistry is essential to both 
balanced organic compounds and to high levels of organics and microbiology in the 
soil. 


The chemistry is the foundation of the "house." You will always be fixing 
"cracks in the walls" and "leaks in the roof" in your organic system that let some pest 
and disease problems through, until you get the foundation straightened out. And 
even though you may be getting great yields, they could be even higher, with higher 
quality, if the right mineral blocks were in the clay foundation. 


But with the mineral foundation in place and the whole house built, you will 
have a veritable Garden of Eden such as is rarely seen today. 


Testing as a Tool 


All humus does not have the same composition, just as all blood does not have 
the same composition. A soil test that measures the balance of available minerals in 
the soil is just as valid as a blood test that measures the balance of the blood. 


Both tests are a tool to guide your balanced nutritional planning when you are 
starting out with less than perfect health. That is the condition of almost all soils 
today to one degree or another. 


. From the soil of the field God made man a living soul. And to this day, a 
balanced soil is necessary for a balanced soul. A balance of inorganic nutrients 
ensures that the same balance will be carried through from microbe to plant to man. 


A Rock Solid Foundation 


Minerals are the basic building blocks of life. Let's take a quick look at what 
the major mineral nutrients do in the body, in soil, and plants. 


Calcium 


The average human body contains 2 to 3 pounds of calcium, more than any 
other mineral. Balanced soil, also, should have more calcium than any other 
mineral. 


It is the kingpin nutrient. On average, 60 to 75% of the soil’s nutrient holding 
capacity must be filled with plant available calcium for good results.99 That would 
work out to around 2 to 3 pounds of available calcium per 100 square feet of soil 12 
inches deep on a sandy- type soil. Clay soil would need more. 


99 W. A. Albrecht, The Albrecht Papers, Volume 1, 49. 
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Most of that calcium never goes into the crops. But it still serves a vital 
purpose. Every bit of it must be there. If it is not in the soil, very little mineral 
nutrition of any kind will go into the plants at all. This is because both calcium and 
magnesium are found, in inorganic form, in the cell walls of root hairs. 


These root hairs come in contact with the soil's colloidal clay and humus where 
the soil nutrients are stored. Unless at least 5096 of the clay's and humus' nutrient 
holding capacity is filled with calcium, the calcium in the roots will flow into the soil 
instead of the other way around. Magnesium functions the same way. 


"Ihe root membranes with their necessary calcium determine 
whether nutrients move from the soil into the root in proper amount and 
balance to bring about plant composition which is nutritious as...foods; or 
whether even the seed-given nutrients may flow in reverse from plant to 
soil to give vegetative bulk of less nutrient content... than those 
original present in the planted seeds... Calcium and its relation to 
magnesium point to their role in moving—or failing to move—not only 
themselves but also other nutrient elements from the soil into [crops] to 
determine the nutritional services in fitness or failure for animals and 
man."100 | 


So calcium is the master controller for every other mineral nutrient that goes - 
into the plant. If there is enough in the soil, everything else goes into the plant 
properly. But if there is less than 5096 saturation in the soil, minerals can actually 
flow out of the plant to fill the void in the soil. 


That alone makes calcium the mineral kingpin. 


Calcium is needed in the membranes of all living cells, for blood clotting, 
muscle contraction and for the proper transmission of signals in nerve cells. It is 
vital to the proper working of the brain. 9996 of the calcium in the body is in the 
bones and teeth in the form of tri-calcium phosphate. 


Nothing can live without calcium. Soil microbes and all biological processes 
need sufficient calcium. Calcium stimulates the growth of all soil microbes including 
the nitrogen-fixing bacteria. 


"Calcium is especially important in the production of proteins. These are the 
only compounds capable (a) of giving cell multiplication or growth, (b) of protecting 
the plants against disease, etc., and (c) of reproducing them by seeds."101 


Adequate calcium nutrition, together with the other nutrients in balance, will 
give excellent disease and pest resistance to plants as well as optimum yield and 
nutrient content. Much field experience and many experiments confirm that insect 
damage is completely related to soil fertility of which calcium is the kingpin. 


Dr. Albrecht describes an experiment where identical levels of nutrients, with 
the exception of calcium and nitrogen, were added to clay in different pots. Two 


100 W. A. Albrecht, The Albrecht Papers, Volume 3, 256, 257. 
101 Tbid., 187. 
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spinach plants were planted per pot and different amounts of calcium and nitrogen 
added to different pots. It seems that the experiment took an unexpected turn when 
there was an invasion of thrips. 


"The severe attacks on some plants, and the complete abstinence by 
the insects on some others, marked itself out in a pattern—according to 
the soil fertility applied in varying amounts of nitrogen and calcium. This 
arrangement of the insect attack on the plants, according to soil fertility, 
is all the more striking since the treatments were replicated ten times, 
and the arrangements of the insect behaviors were thereby repeated ten 
times."102 


Protein content of crops rises when calcium levels are brought into proper 
range in the soil. Only plants and microbes can synthesize proteins that are required 
by every other living thing. Without sufficient calcium, they can not do an adequate 
job of 1t. 


Therefore, lime is far more important for the calcium it provides than for it's 
pH neutralizing effect. There are many other elements that affect pH besides 
calcium and it is important to use the right nutrient elements according to your 
soil's needs. 


If you take care of the soil's calcium need and its other major nutrient needs in 
the right proportions, the pH will take care of itself. But if you over-lime to correct 
pH, you may end up with too much calcium and not enough of other nutrients even 
though you have a good pH. 


It is good nutrition that grows good crops, not pH. The balance of nutrients is 
the primary cause of pH. If you work with the cause, you will get good results, both 
with your soil pH and with your crop quality and quantity. 


"Plants are not sensitive to degrees of acidity. But they are very sensitive to 
deficiencies in the required diet of soil fertility."103 


Calcium also has an important effect on the structure of the soil. It helps to 
open up a soil and give it an open structure where air, water and roots can easily 
penetrate. Calcium deficiency is one of three major causes of heavy, tight soils. Too 
much calcium, on the other hand, can also cause the same problem. 65-7296 calcium 
is ideal for both nutrition and structure in most soils. 


Magnesium is the other nutrient that affects soil structure. Calcium, 
magnesium and organic matter (including living microorganisms) are all critical to 
good open soil structure. 


General Symptoms of Severe Deficiency 


Leaf margins become irregular and ragged, with brown scorching or spotting. 
Young leaf tips may be hooked or stick together and do not emerge. In most extreme 


102 W. A. Albrecht, The Albrecht Papers, Volume 4, 109. 
103 Ibid., 276. 


116 


cases, the growth tips die. Growth is arrested growth tip death. Roots may become 
jelly-like and stop growing. 


Magnesium 


Photosynthesis is the process by which plants covert carbon dioxide from the 
air, water from the soil and energy from the sun into sugar. 


Chlorophyl, a green pigment in plants, is the compound that works this 
wonder. It has one molecule of magnesium at its core. No other plant nutrient can 
substitute for the role that magnesium plays in chlorophyll. 


Without magnesium, there could be no chlorophyll and without chlorophyll, 
there could be no life. Therefore, magnesium ranks equal in importance with 
calcium, the protein builder. 


Magnesium and calcium are the two most important nutrients in spite of 
relatively small quantities that are required in soil, plants and people. 


Dr. Albrecht states that "the trace elements.... and magnesium are much in 
the same functional category... in plants and animals.”! In fact, iron, which is 
categorized as a trace element, is sometimes more abundant in a soil than 

magnesium in terms of weight when both are within normal ranges. i 


But it is the several roles played by magnesium, not the quantity, which make 
it the number-two mineral nutrient. 


Magnesium, like the trace elements, is “used repeatedly within the plant 
processes in causing elements and compounds to become larger and more active 


ones.” It does so in “very small amounts.” It is, “therefore, mainly in the catalyst 
. class.” 105 


“It is in this catalyst class that magnesium serves when it is the core of the 
green chlorophyll of leaves catalyzing the process of photosynthesis.” 106 


In addition to its role in chlorophyll, magnesium helps plants produce many 
important compounds like sugars, proteins and fats. As we have already noticed, it 
regulates the uptake of other nutrients, especially phosphorus, and it is involved 
with the metabolism of carbohydrates. 


In human health, magnesium is necessary for the formation of bone, protein, 
fatty acids and new cells. Magnesium is important to proper memory and brain 
function.!?" It activates the B vitamins, relaxes muscles, helps clots blood, and forms 
ATP—the energy that both the body and plants run on. The functioning and 
secretion of insulin also require magnesium. 


104 W., A. Albrecht, The Albrecht Papers, Volume 2, 54. 

105 Ibid., 55. 

106 Tbid. 

107 Karl H. Schutte, Ph.D. and John A. Meyers, M.D., Metabolic Aspects of Health, (Kentfield: 
Discovery Press, 1979), 290. 
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General Symptoms of Severe Deficiency 


Older leaves first turn pale green and then yellow with the veins still showing 
green (called chlorosis). Lower leaf edges and tips may turn purple-red. Eventually, 
younger leaves can become affected. Older leaves will drop with continued 
deficiency. 


Potassium 


Potassium performs many important functions in plants, but it is not found in 
any of the structural organic compounds of plants. It is found only in cell and plant 
fluids in soluble and mobile form but not in the living cytoplasm which is protein. 


It guides normal growth and cell development, serves as a catalyst and 
condensing agent of complex substances and acts as an accelerator of enzyme action. 
It also helps with the transport and storage of carbohydrates in the roots. 


Potassium is important to winter hardiness and cell wall construction and 
therefore to stem and stalk strength. 


Its most important role is as a helper with photosynthesis. For example, 
potassium is believed to regulate the opening of stomata (tiny pores) in the leaf to let 
carbon dioxide in. 


Potassium is intimately linked to the activities of sodium. As a result, stalks 
can become weak when there is too much sodium in the soil in relation to potassium. 


This potassium-sodium balance is critical in human health too. The proper 
functioning of the heart and every other muscle depends on this delicate balance. 


Potassium helps nerves transmit their messages, aids digestive enzymes, and 
regulates water balance, pH balance, and blood pressure. It is required in 
carbohydrate and protein metabolism. 


It is known that "Potassium gives indirect support to protein production"!98 in 
plants too. Basically, nutrient function in plants and humans will be identical except 
where the structures are significantly different. For example plants have no muscle. 


Potassium is plentiful in organic matter. Organic farmers and gardeners 
frequently get too much potassium into their soil by overuse of manure and compost. 
Excessive potassium causes bitterness in vegetables. 


General Symptoms of Severe Deficiency 


Deficiency symptoms occur in the older leaves first because potassium is 
mobile and tends to move to the younger leaves when in short supply to keep the 
growth process going. 


Different species of plants all have their own particular pattern, but common 
deficiency signs include a pale green to scorched effect on the leaf margins and tips. 
In corn, small grains and grasses, "firing" starts at the leaf tips and moves down the 


108 W. A. Albrecht, The Albrecht Papers, Volume 1, 392. 
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margins or edges, often leaving the midribs green. 


Root development is poor and stalks will be weak. Plants tend to bend over and 
break. Growth of plants becomes slow and seeds and fruits are small and shriveled. 
Corn and small grain ears or heads don't fill properly and yield and quality are low. 


Resistance to certain diseases is reduced. 


Sodium 


Sodium is the positive ion in sodium chloride, which we call table salt. Salt has 
been associated with value all through history. ^You are not worth your salt," means 
you are worthless. The Bible saying, "You are the salt of the earth," suggests that 
you have value to other people. 


There is far too much salt the average American diet. And it is the wrong kind - 
of salt—salt that has been robbed of “its savor.” It is missing the other vital trace 
and micro-trace elements found in seawater, the closest substance in nature to 
human blood in chemical balance. 


Some soils also have toxic levels of salt. And because large amounts of salt are 
fed to cattle to help fatten them and satisfy their craving for minerals, feed lot 
manure is so high in sodium that it is unfit for use in the garden on this basis alone. 


In Bible times conquering armies sometimes used salt to make the fields of the 
conquered infertile. Yet the Bible also indicates that farmers understood that small 
amounts of salt were good for both the soil and the compost pile.109 


Master soil consultant Neil Kinsey tells about old master gardeners who would 
apply a bit of salt to their tomato plants with good results. Adequate sodium levels 
will definitely improve flavor. I have grown tomatoes that needed no additional salt . 
added because a rich sodium flavor was already there. 


Sodium is also important for proper water levels in the plant. Together with 
potassium, sodium controls water balance. In correct balance, it can enable crops to 
withstand drought conditions better than they would otherwise. 


Sodium is closely related to potassium and will even replace potassium in cell 
walls when sodium levels get higher than potassium. This can lead to the rupture of 
those cells and death to the plant in hot humid weather. The damage looks just like 
nematode damage but is not.110 


Therefore it is clear that the sodium-potassium balance is critical. ! 


Like potassium, sodium is a pH controller in both the human body and in the 
soil. Extremely high sodium will produce a high pH soil that you would think didn't 
need calcium. But the calcium can be very low, tightening up the soil so the sodium 
can't get out. As the sodium builds so does the pH. 


But the solution to this problem is calcium, not sulfur. Use sulfur on this soil 


™ Luke 14:34, 35. | 
10 Neal Kinsey, Hands-On Agronomy, (Metairie: Acres U.S.A., 1999), 189. 
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and it will only make the problem worse by pulling out more calcium! This is an 
example of why pH is useless as a tool to measure nutrient balance. pH measures 
hydrogen, that's all. 


Excess sodium in the soil is always found in association with hardpan or very 
low calcium levels or both. As soon as the calcium is brought up above 6096 of the 
soils TEC (total exchange capacity) and the hardpan is broken up through tillage, 
sodium will move right out of the soil, even where it is in the irrigation water. 


General Symptoms of Severe Deficiency 
None. 
Phosphorus 


The mineral phosphorus is second highest in quantity in the human body. That 
should tell you something about its importance. Close to 8596 of the body's 
phosphorus is combined with calcium in calcium phosphate of the bones and teeth. 


As phosphoric acid, it 1s one of the body's major acids and is found in the 
structure of all living cells, plant, animal and human. It is also contained in blood 
plasma. 


It is also a critical part of DNA and RNA, the genetic code material found in all 


living cells that is responsible for providing instructions for the formation of new 
cells. 


Phosphorus is critically concerned with energy transfer. The B vitamins, which 
play a key role in energy metabolism, need a phosphate group attached to become 
active. The same is true for many enzymes. 7 


ATP (Adenosine Tri-Phosphate), has three phosphate groups as the name 
implies. ATP is the energy carrier of the cells. Some fats, called phospholipids, 
contain phosphorus in their structure too. They are involved in the transport of 
other fats in the blood and they form part of the structure of cell membranes where 
they regulate nutrient transport into and out of the cells. 


Phosphorus is just as critical in plants as it is in the body for energy transfer 
during cell division and growth. It is phosphorus in ATP that is the initial receptor 
of energy from light hitting the chlorophyll molecule during photosynthesis. 


Phosphorus is also a part of the nucleic acid and nuclei of all living cells. It is 
vital to root development and to the ripening of seeds and fruits. Phosphorus 
compounds are involved in plant cell respiration, fat metabolism and the efficient 
utilization of nitrogen. 


But in spite of its abundance in all living cells, phosphorus is called “the 
reluctant nutrient” in conventional agriculture. Mineral phosphate from 
conventional fertilizers wants to recombine with calcium in the soil to form calcium 
phosphate, which plants can’t seem to use. That’s the theory. “But the fact is science 
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still does not have a clear picture of what happens with phosphorus in the soil."111 


But not to worry. The answer to plentiful phosphorus availability in your soil 
lies in the facts that I have just told you about the abundance of phosphorus in all 
living cells. When you have a living, humus-filled soil, phosphorus BURMA is not 
a problem. 


In fact, excessive available phosphorus can become the problem in organic soils 
where compost or manure has been overused! This brings on problems with slugs 
and snails, which love the extra phosphorus. It also contributes to bitterness in 
organic vegetables where organic fertilizers have been overused. 


Phosphate won't leach out of the soil like nitrate will. But it is lost by erosion 
on poorly managed land. Proper aeration, deep tillage and proper moisture enhance 
phosphate availability. Excessive zinc will tie up phosphate. The amount and type of 
clay also affects phosphate availability. And pH affects availability too. 


But the rules change when you move from exclusively mineral phosphate 
nutrition to organic phosphorus nutrition provided by adequate soil organic matter. 
The organic phosphorus and the high microbe activity in high organic matter soils 
ensure that deficiency should never be a concern. 


General Symptoms of Severe Deficiency 


Root and top growth slows and plants are stunted. Leaves become yellow-green 
then yellow, orange, red, or purple with brown or purple spots. Leaf margins look 
scorched. Fruit and seed production is adversely affected. Stems and leaves of grains 
turn dark blue-green with purple tint. Leaves curl on potatoes and edges are 
scorched. Tuber production is sparse. 


Excess: Leaves are sometimes blue-green. 


Sulfur 


All proteins contain sulfur. Without it, normal protein structure is not possible. 
Sulfur determines the shape of the protein molecules and helps them hold it. The 
particular shape of each protein (including enzymes) is essential in order for it to do 
its work. 


Some amino acids have sulfur in their side chains. When several molecules of 
protein are joined together, these amino acids link to one another by forming sulfur 
to sulfur bridges. These bridges are what stabilize the protein structure. 


All organic matter contains sulfur because all organic matter contains protein. 
The highest sulfur content is found in the most rigid proteins, like skin and nails. 


In the soil, sulfur is needed just as much as phosphate and it is needed in the 
same amounts. Of soils that we test, few have enough sulfur to produce top yields. It - 
is the fourth most important nutrient in terms of amount needed. Yet sulfur is 
rarely considered as a nutrient in most fertility programs. 


''! Walters and Fenzau, An Acres U.S.A. Primer, 199. 
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The higher the phosphate levels in soil, the more important it becomes for 
adequate sulfate levels to exist because the two compete for absorption. And sulfur 
will always be the loser when phosphate levels are very high. 


Obviously this will have a negative bearing on healthy protein production. 
Adequate soil sulfur will increase the protein content and yields of all crops. Foods 
will contain higher enzyme levels and higher vitamin levels with sufficient sulfur 
because it helps plants form these organic compounds. 


Sulfur is also critical to chlorophyll formation and seed production. 


Sulfur is an important element in fall, and early spring growing, since it helps 
seedlings survive in cool, moist soils. Sufficient sulfur also ensures rapid root growth 
of newly planted crops, helping them to get of to a better start. 


Unlike phosphate, sulfate will leach out of the soil. Humus is what keeps it 
there. Most soil sulfur in found in the humus. So the more you build your humus 
levels by consistently keeping the GARDEN LAWS, the more you will build your 
soil's sulfur reservoir. 


20 to 25 ppm should be considered the absolute minimum sulfate level for good 
crop production. If you have excessive cations like magnesium in your soil, you will 
need more sulfates than that. 


The reason is the sulfur is the single most important mineral in terms of 
detoxification and balancing of soil mineral nutrients. Sulfates pull whatever cation 
nutrient that is in excess right out of the soil. (It is interesting that MSM, an organic 
form of sulfur, is a powerful detoxifying agent in the human body.) 


When the major cations are in balance, you will need to use far less sulfur 
because it will not be grabbing onto something and checking out of the soil. 


Sulfur is one of the little-known secrets of terrific flavor in crops. Not only 
taste, but keeping qualities are greatly improved when enough sulfur is involved on 
the growing process of food. 


General Symptoms of Severe Deficiency 


A light green or yellow color appears first on younger leaves. Leaves crimp 
downwards at the tips. But sulfur can be deficient even in a leaf that is deep, dark 
green. Corn leaves low in sulfur will show thin yellow lines. 


pH Characteristics of The Major Minerals 


The four major positively charged mineral nutrients are all base-formers. That 
means they all raise the pH or make it more alkaline Calcium, magnesium, 
potassium and sodium all alkalinize the pH in the body and in the soil. 


Magnesium and potassium both affect pH more than calcium does so you can 
have deficient calcium and a high pH that is caused by excesses of any, or all, of m 
other three cation (positively charged) nutrients. 


The major negatively charged mineral nutrients are all acid-formers. They all 
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lower pH or make it more acid. Mineral nitrogen (nitrate) and organic nitrogen 
(protein), phosphorus, and sulfur all acidify the pH in the body and in the soil, as 
~ does chlorine. 


It should become quite clear then, that you cannot use pH to determine how 
much lime to put on your soil. You cannot use pH to decide if you need to use sulfur. 


pH does not measure any nutrient levels at all. All it measures is the level 
of hydrogen ions that are the primary cause of acidity. pH is an effect, not a cause. 
Take care of all the causes and the effect will take care of itself. 


The final pH of a living soil is a complex result of its chemical balance, its 
organic balance and its biology. | 


How To Feed The Living Soil 


Soil is a literal digestive organ. Dr. Max Gerson called soil “our external 
metabolism." It works exactly like the rumen or bacterial stomach of a cow, goat or 
sheep. 


Most soil microbes get their energy from the digestion of proteins, 
carbohydrates and fats just as we do. They break the organic food down and the 
plants take it up, not only as water soluble ions as is commonly taught, but as amino 
acids, polypeptides, sugars, fatty acids, vitamins and other whole organic molecules. 
But that is another story. 


Microbes require vitamins for the proper functioning of their cells. They also 
manufacture vitamins. They are the only source of vitamin Bi». And yes, plants can 
take up Biz from the soil too! Dr. Ahmad Mossafar has proven that and we are doing 
experiments to see if Bionomic methods increase the Biz in plant foods right now. 


The more balanced and complex the organic food is that they receive, the 
better they thrive. And "the more complete the mixture of fertilizer employed, the 
higher the vitamin content of the plants" grown on the soil.!!? 


As I said, the principle is the same as in human nutrition. The more varied a 
vegetarian human diet is, the better the nutrition will be. The same is true for the 
soil. 


After balancing your soils minerals, you need to be sure that your soil is 
getting a balance of protein foods, carbohydrate foods, fats, vitamins, 
phytonutrients, enzymes, growth hormones and minerals from natural sources. 


This soil-feeding program will also turn your beds into a high population 
earthworm farm for no till, super nutrition growing. 


No Poop Please 


Manure is the metabolic waste of animal nutrition. The enzymes that it 
contains are old worn out enzymes that the animal is casting off as waste. 


112 Research by Scharer and Preissner quoted in: Arden B. Anderson, Science In Agriculture: The 
Professional’s Edge, (Kansas City: Acres U.S.A., 1992), 121. 
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It is full of the unbalanced remains of whatever plant nutrition the animal ate 
and a whole lot of metabolic toxins at best. At worst, it is full of artificial hormones 
and antibiotics, excessive sodium, and maybe even mad cow disease, besides other 
diseases. : 


Composting does not take care of Mad Cow Disease, nor does it completely 
break down all synthetics. And composting manure will not make it any higher or 
more balanced in nutrition. 


The same objections of disease and contamination apply to the use of blood and 
bone meal. Basically your soil will thrive far better on a completely vegetable diet 
just as you will. : 


Super Enlivened Power Food For The Soil 


Sprout Blend is one method that is completely new and original to the 
Bionomic horticultural system. It was discovered as a result of combining the laws of 
nutrition with the laws of Liberality and Delimitation. 


First you must recognize the law of liberality—that the more you give, the 
more you will receive. Manure has been the fertilizer of choice for centuries aD 
because it is a waste product and therefore seemingly free. 


But there is a cost to dependence upon manure and other waste products for 
soil fertilization. And that cost will not become fully evident until you see the results 
of using sprout blend, made from the best food products of the soil, instead. 


This seemingly wasteful use of good human food on the soil pays such rich 
dividends that the brakes of delimitation must be swiftly applied in order not to 
overdo a good thing, as you will see. So instead of your liberality becoming a costly 
thing, it actually turns out to be not only economical, but hugely profitable. 


When you take a seed and sprout it, the minerals, vitamins and most 
importantly the enzymes, multiply exponentially. And remember that enzymes 


carry the very spark of life, according to pioneering enzyme researcher, Dr. Edward 
Howell. 


Nothing in nature has a more concentrated level of fresh, vital enzymes than a 
seed that has just started to sprout. You've got concentrated life force in a. 
sprouting seed. 


The levels are highest when the sprout is about half an inch long, then the 
levels drop again because they have done their work, which includes digesting all 
the starches and proteins that were in the seed to plant and microbe available forms. 


You make sprout blend by selecting a blend of several kinds of grain like 
barley, oats, wheat and millet and soaking the blend for 6-8 hours in a container. We 
use 5 gallon buckets for sprouting buckets and freeze the extra until we need it. 
Only fill the bucket about one forth full with dry grain. It will really swell as you 
soak it. 
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(I do not advise you using soybeans or any other legume in your sprout blend 
mixture without soil analysis and expert guidance from Voice of Nature, because you 
-= can rapidly get excessive nitrogen into your soil from using the high protein beans. 
That will actually leach nutrients out instead of supercharging them.) 


Pour off the soak water at the appropriate time, but save it. It is full of 
beneficial bacteria that will inoculate the soil help build humus. Keep your sprout 
bucket covered with a breathable cloth in a dark place between 60 and 70 degrees 
Fahrenheit while the grain is sprouting. 


Inspect the sprouting grain frequently and rinse with the soak water if it is 
getting dry. Don't let the sprouts sit in water, as they will rot. 


Stop the sprouting process when you start seeing little root sprouts that are 
about a quarter of an inch long and less. If you let them grow longer, the roots do not 
blend well because they get fibrous. 


Now measure out the amount of sprouts that you intend to use in your garden 
right away and then freeze the rest for future use. 


Put 1 cup of sprouts to 2 cups of water into your blender and blend. A Vitamix 
works best, but any blender will do. Use some of the soak water in the blender to add 
extra microbes to the finished sprout blend. 


Don't let the mixture get much above 100 degrees Fahrenheit. Enzymes 
are 100% destroyed in % hour at 118 degrees. 


Mix % cup of the finished sprout blend with 2 gallons of clean water in a 
watering can. The rose on your watering can needs to have fairly large holes in it so 
that it will not clog, especially if you don't own a Vitamix. 


You can filter the sprout blend through cheesecloth if it has too much course 
material in it, but it's better to blend it fine enough to water it on whole. You can 
water right onto bare soil, or you can water the sprout blend over the top of growing 
plants, rinsing them of with a garden hose afterwards if necessary. 


This 44 cup of sprout blend should be applied evenly to 50 square feet of 
growing area. Do not, I repeat, do not, soak it all on to any less than 50 square feet of 
growing area. This stuff is potent. 


WARNING! 


. Do not under any circumstances use this home made product at higher application 
rates than we recommend except at your own risk. If you do, you run the risk of 
developing highly toxic mycotoxins and aflatoxins in your garden from unfriendly mold 
growth that will develop because you have overloaded the soil digestive system with this 
rich liquid colloidal food. 


The toxic fermentation products of anaerobic digestion give the bad microflora the 
advantage, and can cause an overgrowth of unfriendly fungus. Please take this warning 
seriously. You assume full responsibility for using or misusing this powerful method. 
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Treat your whole garden every time you use sprout blend. You can repeat the 
sprout blend application once a week at the rate of % cup to 50 ft?, but no more 
frequently than that. ' 


As an alternative, you can apply 1 cup to 50 ft? if you use it only once a 
month. Do not ever put it on at a higher rate than one cup, once a month unless you 
have been so directed by Bionomic soil recommendations received from Voice of 
Nature. 


The enzymes, vitamins, amino acids and sugars in the sprout blend absolutely 
supercharge the microbes in your soil and good things start happening to your 
plants, if you keep your soil properly moist all the time. 


You will start to see the difference in the plant color and growth. And you will 
have higher levels of vitamins in your garden produce. 


The California garden featured on the first series of Miracle Garden TV 
programs had no compost, no manure and no other organic soil conditioner of any 
kind applied to the soil other than sprout blend! The plants were absolutely the 
deepest, most vibrant green I've ever seen. 


And when I stopped using the sprout blend, after getting too busy to put it on 
every week, the crops started going downhill fast. That garden was the first time I 
ever used sprout blend exclusively with no other compost. 


I did test the soil and add the right minerals you understand. But sprout blend 
totally took the place of compost and outperformed it by a country mile! I had 


suspected that I was on to something years before, but that garden in 1999 proved it 
for the first time. 


You can use sprout blend on seedling flats and potted plants too, but the 
amount you can safely use is very small. Use 4 teaspoon of sprout blend per 1 cubic 
foot of potting soil or 3 drops per gallon of soil, in just enough water to water it on, 
once a week. You might need to measure your containers and figure out the volume 
of soil in them. 


Again, please do not over apply. One of my students didn't pay attention to my 
cautions and killed his African Violets by drowning them in blender compost. If you 
do something like that, please don't call me! I'll just say, “I told you so." A very little 
sprout blend works wonders. More is not better. 
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Chapter Nine 


Giving to Get 
(Liberality) 


“Give and it will be given to you: good measure, pressed down, shaken 
together, and running over will be put into your bosom. For with the same measure 
that you use [in giving], it will be measured back to you."113 


Nowhere is this principle better illustrated than in nature. In the natural 
world, everything gives something in order to receive what it needs. And the 
proportion of what is given can be startling. 


For example, plants capture energy from the sun in the form of sugars. Those 
sugars are then transformed into many other nutritional compounds. | 


After all that work, what do you think the plant does? Run to the bank and 
save it all up for a rainy day? | 


No. 


Depending on the soil and climactic conditions, plants may move up to 8096 of 
all that hard earned energy capital right out into the soil where it becomes food for - 
microbes! And some of us think we are really doing something if we give away 2096 
of our income! 


But again as the Scriptures say, “Cast your bread upon the waters, For you 
will find it after many days."114 ! 


What is given comes right back. Those microbes take the organic nutrients, 
combine them with essential minerals from the soil and give them right back to the 
plant—new and improved! 


That adds up to higher nutrient content for the plants, more complex proteins 
that taste better to humans but not to bugs, faster growth from more catalyst 
enzymes which need the trace elements from the soil and more! 


The microbes do all that for the plants that give so liberally. 
And all the microbes keep is a little sugar for their trouble! 


This example (and others like it) is one that needs to be studied by every 
gardener and farmer, because if the lesson were learned, agriculture (and life in 
general) could not help but become a marvelously paying proposition. 


A cheap, selfish spirit has been the blight that has ruined more agricultural 
lands than any other single thing. On the same lines as the profiteering "Buy low, 
sell high" rule, growers have usually worked by the rule of *Give as little as possible, 
and take as much as you can." | 


113 Luke 6:38. 
114 Ecclesiastes 11:1. 
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The cheapest fertilizer is the best fertilizer by this theory. If someone was 
throwing it away and you can get it free, (like manure) all the better. And if you can 
keep mining the soil without returning anything at all, you have trumped nature! 
Good for you! 


Not! 


Nature will not be taken advantage of. The sad record that can be read all 
across the land is eroded croplands with little if any topsoil left and fertility that will 
not grow anything without huge (and expensive) inputs of fertilizers, pesticides and 
herbicides because of the plagues of pests and vermin that ravage the pitiful crops. 


Then there are the hospitals full of the sick and the dying because of diseases 
whose ultimate cause was malnutrition. 


Hold back from nature and nature holds back from you. 


But liberality in feeding and conditioning the soil with the very best available 
materials will cause the grower to reap rewards that the stingy grower would never 
even dare dream about. 


Not only are yields the very best possible on the plan of liberality, but crop 
quality and nutrition give rich pay-backs of life and health to the eater. 


Stinginess in applying the GARDEN LAWS, on the other hand, will lead to 
lower yields, pest problems, disease in your garden and probably in your body too 
eventually. 


The Creator had a very broad plan in mind when he asked selfish human 
beings to till the soil for their food according to the GARDEN LAWS. 


"In the laws which God gave for the cultivation of the soil, He was giving 
the people opportunity to overcome their selfishness and become heavenly- 
minded... [Their land] would be to them as Eden if they obeyed the Word 
of the Lord. Through them the Lord designed to teach all the nations of 
the world how to cultivate the soil so that it would yield healthy fruit, free 
from disease.”115 . 


There is a saying that the best fertilizer is a gardener's footprints. Even 
though Bionomic methods are time saving methods, liberality of time spent caring 
for the garden will also richly repay. Delimitation is the balancing law to liberality. 
If a little 1s good, more is not better. Take potassium for example, which will cause 
bitterness in vegetables in excess. 


A little of your best time every day, a little of the best water available, a little 
top quality whole food for the soil is the key to restoring Eden. Liberality with this 
balance will always enrich your garden's, and your, store of capital. 


115 Seventh-day Adventist Bible Commentary, Volume 1, 1112. 
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Chapter Ten 


The Invisible Nutrient 
(Air) 


Air is sometimes considered a nutrient. But it is such a vital nutrient that it 
qualifies as a root cause or law of life. 


Just think about it for a minute. How long can you live without food nutrition? 
Sure, you can live for days and even weeks or months. Most crops in conventional 
agriculture, by the way are literally living without important mineral nutrients. 


But how long can you live without air? In just a few minutes you will be 
unconscious, without air, and death will come quickly if oxygen is not restored 
immediately. So air is definitely in a whole other class from food nutrition. 


But is air just as important for healthy soil and plants? Yes, it is. For example, 
many plants need soil oxygen so much that they will quickly yellow and die in a 
waterlogged soil, if air is not reintroduced to the soil fast enough. 


The green parts of plants do not need the oxygen in air, but they do need the 
carbon dioxide. Without it, photosynthesis will stop. With higher levels of carbon 
dioxide, photosynthesis will proceed at a faster rate. 


Carbon Dioxide Enrichment 


Some commercial greenhouse growers use bottled carbon dioxide which they 
inject into the closed environment of the greenhouse for higher production. In a 
Bionomic garden, carbon dioxide enrichment occurs naturally. 


Both the roots of plants and the aerobic bacteria (those that use oxygen, which 
is the majority in the root zone) “breathe” in oxygen and “breathe” out carbon dioxide 
just as we do. 


In a Bionomic garden, the root systems are huge because of deeply prepared 
soil and high powered mineral and organic nutrition, compared to conventional 
gardens with shallow tillage and inferior nutritional feeding. This causes all the 
growth process of the roots and the microbes to proceed at a much faster rate. 


As a result, far more carbon dioxide is produced. This carbon dioxide is 
“exhaled,” so to speak, from the soil right into the green tops of the plants. Because 
Bionomic methods use very close, equidistant plant spacings instead of planting in 
rows with a lot of open air between them, a “mini climate” is formed by the green 
plant canopy. 


This mini climate has far higher levels of carbon dioxide released from the 
extremely active soil, as a result of regular organic feeding and high microbial 
activity. This in turn leads to higher than usual growth rates and higher yields of 
the crops that can not be accounted for just on the basis of the closer plant spacings. 
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Oxygen in the Mini-Climate 


The increased metabolism of the plants from more carbon dioxide, causes the 
green leaves to produce more oxygen. This has been measured. So not only does the 
above ground mini-climate contain far more carbon dioxide than regular air does, it 
contains far more oxygen too. 


Leaves are covered with beneficial lactic acid bacteria that protect them from 
pathogens. A high oxygen level helps them to multiply and stay healthy, while it 
helps to discourage pathogens, which tend not to thrive in a high agen 
environment. 


In fact enough oxygen will kill anaerobic pathogens. That's why food zradė 
hydrogen peroxide can be used (3-6% solution) to help correct some fungus problems 
including damping off disease. 


The Below Ground Atmosphere 


Below ground, it is proper tillage and proper microbe nutrition that help keep 
enough air in the soil spaces for good root and microbe health. The main thing that 
is accomplished by very deep tillage is aeration of the soil. This air, detoxifies the 
soil by oxidizing some toxic compounds directly and by stimulating the aerobic 
microbes which enzymatically detoxify other toxins. But it is aeration that is the 
first cause of the detoxification process getting started. 


Forest soils have been found to contain substances toxic to garden and field 
crops. But once the forest is cleared and tilled, the aeration destroys the toxins and 
the soil is safe for crops. 


It is possible to build such a living anil with open crumb structure, that tillage 
becomes unnecessary for years. But it has been found that yields will begin to 
decline after a period of years. This is due to toxin accumulation. At that time, deep 
tillage will again restore the yields. 


Wind Management 


Frequent high winds are a serious problem for growers in some parts of the 
world. High winds are not conducive to maintaining the above ground mini-climate 
or to the plants themselves if they are strong enough. 


In such cases, solid fencing, trees planted as windbreaks or greenhouses may 
become necessary for good results. 


Mineral Nutrition from The Air 


Plants are able to gain considerable amounts of mineral nutrition from the 
dust of the air. These minerals enter through the leaves. The better the soil 
nutrition is balanced for optimum growth of leaf surfaces and their pores, the more 
nutrition the plant is able to obtain from the air! So soil nutrition is still the 
foundation of air nutrition. 
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Chapter Eleven 


Go With the Flow 
(Water) 


Like air, water can also be considered a nutrient. And again, like air it 1s so 
much more critical to life than food nutrients that it qualifies as being a root cause, 
or law of life. 


You can go longer without water than you can go without air, but nowhere 
near as long as you can go without food. Like humans and animals, plants will not 
live long without water. 


Drought is one of the most feared catastrophes in agriculture. Yet when soil 
humus and soil nutrition are adequate and balanced, crops will often ride out 
. drought with little ill effect. 


One reason is that humus can hold up to ten times its own weight in water. So 
rich humus filled soil is a much better reservoir for water. Also, certain nutrients in 
the right quantity impart drought resistance to crops by causing them to use water 
more efficiently. 


Hopefully you are getting a picture of how every one of the GARDEN LAWS 
interacts with all the rest. You will not have the highest level of success by only 
practicing a few of these principles while omitting the rest. All other horticultural 
methods that I know of do omit at least one or more of these laws of life and as a 
result, the good results that can be obtained with those methods could be even 
better! 


Balancing Air and Water 


In the ideal soil, half of the pore spaces should be filled with air and half with 
water. When either begins to drop, less than ideal conditions exist for both the 
microbes and the plants. 


Deep tillage is the first step in improving pore space for water retention. 
Building humus levels is the second step in improving water retention. 


The other side of the coin is drainage. If excess water cannot move through the 
soil because of hardpan, or a high water table, steps need to be taken to correct the 
situation. 


In low-lying areas with a high water table, just the double dug raised bed helps 
the situation. When the water table comes to the surface, plants still do all right 
because the raised portion of the bed is drained. 


Some situations, however, may call for the installation of drainage tiles. 


There is another situation called sandy soil, where drainage can actually be too 
good. The soil just doesn’t hold water. 
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In this situation building humus more quickly by incorporating vegetable 
compost, or peat moss, or black decomposed saw dust, rice hulls or some other safe, 
non-toxic organic material will help build soil organic matter more quickly. 


Just be aware that you can overdo such applications and wind up with too 
much potassium and phosphorus. Testing of the soil will guide you in the path of 
safety. As a general rule of thumb, 1 inch of compost mixed 12 inches deep should 
not usually get you into any trouble and it will greatly improve water retention. 


I have not included much about compost in this manual. I 1l just mention here 
that I recommend only one hundred percent vegetable matter compost and that the 
least technical and most Bionomic methods of composting are Vermicomposting 
(composting with worms) and trench composting in that order of preference. 


There are many good books and resources available on vermicomposting so I 
will not go into it in this book. Sprout blend and proper Bionomic culture can 
completely take the place of compost in most situations, even where humus is low. 


Secret Benefits of Rain 


Rain is beneficial for more reasons than just the water it provides. As rain 
falls, it dissolves a bit of carbon dioxide to form weak carbonic acid which helps 
dissolve soil minerals. 


Oxygen is also dissolved in falling rain. This oxygenated water is much more 
beneficial in the soil than non-oxygenated water, because it allows the roots and 
microbes to continue to have a small oxygen supply even when the soil is saturated. 


It also dissolves a bit of nitrogen from the air and provides a bit of extra 
nitrogen fertilization. This is one of the reasons that a good heavy rain will green 


everything up so much, whereas an equal amount of water from your drip irrigation 
will not have the same effect. | 


Practical Lessons 


This points out the preferred method of watering in gardens of % acre or less. 
That method is hand watering with an overhead spray. It may be a watering can in 
a really small garden, or a watering wand on a garden hose in a larger garden. 


The overhead spray will also pick up a bit of carbon dioxide and nitrogen like 
the rain. But in addition to that, you can control hand watering in a precise way that 
can not be duplicated by any automatic watering system in earth. 


Soil moisture should be maintained evenly all over the growing area. You are 
watering the living soil, not the plants. The plants get the water they need from the 
soil after the soil has enough. 


A certain amount of water 1s permanently bound to the soil particles. More | 
water is needed by the soil to maintain its metabolic processes non-stop. After that, 
the rest of the water held by the soil is for the plants. 


Hand watering allows you to adjust your watering to put the water where it is 
needed. The south side of raised beds will dry out faster. More water is needed there. 


132 


Less water is needed in areas already moist. Sometimes a bed is so well shaded by 
foliage that it needs no water at all on some days. 


So hand watering not only gives the most even results possible, it also conserve 
valuable water as no automatic system can ever do, no matter how sophisticated it 
is. 

Another Benefit of Hand Watering 


Besides the benefits already mentioned, 
hand watering can be combined with your 
garden observation time. Scheduling a daily 
watering time either in early morning or mid to 
late afternoon (or sometimes both in hot 
weather) causes you to be in the garden daily, 
closely observing each and every bed. 


a 3 
This is the time to inspect the condition of ie ve wn IP i 
all your plants, to see how they are developing, 

to notice that ripe tomato that you might have missed just casually walking by, or to 
detect pest problems early on before they become infestations. : 


How Much is Enough? 


When you pick up a handful of soil, it should have a damp feel, but not feel 
wet. When you first water, obviously the soil gets over-wet for a while. But if the 
drainage is good, as it should be, it will soak in rapidly and within an hour should 
have the right feel. 


While you are watering, 
you will get an idea when the 
bed is saturated when the 
water stops disappearing into 
the soil and starts forming a 
glistening pool on the surface 
that lasts for several seconds 
before soaking in. When this 
happens everywhere in the 
bed, it's time to leave that 
bed and move on to another 
one. 


The idea in daily watering is to replace just the amount of water that was used 
by the plants and lost through evaporation. When you do this, the optimum moisture 
is maintained constantly for continual growth of your crop at the highest level of 
growth possible. 


When you let your soil dry out for days at a time, you are slowing down the 
growing process because the crops are riding a roller coaster of highs and lows with 
the lows hurting peak performance. 
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Exceptions to the Rule 


Maybe exception is the wrong word. But there is a time when it is actually 
good to let your crop be just a little stressed for water. This is true during the 
fruiting stage of fruit crops that ripen on the vine or on the tree. 


Tomatoes, melons and tree fruit will develop their best flavor when you cut 
back on your watering a bit during the ripening process. This does not necessarily 
men that you should not continue daily watering. It just means that you should start 
applying less to deliberately stress the plant Just a little. 


Roles of Water 


Water is not only a carrier of nutrients and necessary for plant metabolism, 
but water is also a vehicle of detoxification for the soil. Keeping soil adequately 
moist all the time is another secret to avoiding toxic metabolic buildup in the soil 
from active microbial life. | 


When enough water is present, it allows metabolic salts to be carried out of the 
root zone of the crops more quickly. Sulfur, the other detoxifier, also will do its work 
of carrying toxic excess nutrients out of the soil only when there is enough water 
there to mobilize it for its work. 


The Best Kind of Water 


The best kind of water for your soil and your crops is the purest source 
possible. Rainwater, before the days of pollution, used to be naturally distilled water. 
Pure water, with very little dissolved in it except oxygen, is the best water for your 
soil, your plants and for you. | 


Many, many growers have noted the positive effects of watering even 
houseplants with purified water. All crops do better with pure soft water. Pure water 
is "hungry water’ and more quickly dissolves wastes to carry them out of the soil. It 
also does a better job of dissolving soil minerals to make them more available to the 
microbes. 


In an organic system, where the plant nutrition is almost completely based on 
complex, insoluble organic whole foods, there is no concern for losing soluble 
fertilizer. On the contrary, the soluble salts in a living soil will tend to be mostly 
metabolic wastes that need to be leached out anyway to maintain an ideal soil 
environment. Purified water does the very best possible job of this. 


Water Purification 


In some cases, low water quality may dictate the installation of a reverse 
osmosis system or possibly a solar distillation system to provide the best quality of 
water for the crop. 
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Chapter Twelve 


Sparks For Life 
(Sunlight) 
The Electromagnetic Spectrum 


The enormous amount of energy that the sun puts out can hardly be grasped. 
To start with, the earth only gets one part in two hundred million of the sun's total 
output. The rest is mostly lost in space. 


Of this small amount, plants actually capture only about one part in six 
hundred and store it as carbohydrate. Yet this small fraction of the sun's energy 
equals the amount of energy in three hundred trillion tons of high-grade coal per 
year. 


Sunlight travels through space in waves of differing lengths, but it also has the 
= characteristics of particles that scientists call photons. No one has yet been able to 
explain how light can be both a wave and a particle at the same time, but that light 
behaves as both 1s a fact. 


Visible photon waves (light) occupy only a narrow band of the entire 
electromagnetic spectrum that makes up sunlight. Most people think that only 
visible light is important to plant growth, but this is not so. 


The longest waves in the spectrum are radio waves. The longest of these are 
over nine hundred trillion meters in length. This is the Ultra Low Frequency (ULF) 
range of the spectrum. Every object in creation, from the largest planet to the 
smallest atom resonates or vibrates at a certain frequency. The earth resonates at 
.001 Hertz in the ULF range. | 


The Extremely Low frequency (ELF) range is approximately 1 Hertz to 1000 
Hertz. Brain waves resonate at 10 Hertz. This range of radio waves can penetrate 
the soil for quite a distance, until reflected by denser rock strata. 


Radio Waves and Root Growth 


ELF radio waves stimulate root growth according to Dr. Phil Callahan, who 
has done a lot of research in the area of the spectrum and its effects on various life- 
forms. : 


It has long been known that soil electricity contributes to the germination of 
seed and plant growth. Much of this electrical energy comes from the sun. A wide 
frequency range of electrical currents probably affects seed germination and plant 
growth and intelligently managed soil can be made to collect and store greater 
amounts of electrical energy from the sun. 


Soil can and does generate its own electricity too, both biologically and 
chemically. 


Paramagnetism is a property of certain substances that causes it to move 
towards a magnet even though it is not ferromagnetic like iron. Certain rocks, 
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especially volcanic rocks, tend to be paramagnetic. Humus 1s highly paramagnetic 
and so is oxygen. Actually oxygen is the most highly paramagnetic of all gasses. 


Paramagnetic substances amplify not only ELF radio waves from sunlight and 
lightning, but they also amplify photon waves generated in the infrared and visible 
range of the spectrum, all of which are vital to plant growth. 


The importance of deep soil aeration, soil organic matter (humus) and rock 
dusts takes on a new perspective with this knowledge. These practices make the soil 
more paramagnetic and therefore a more efficient collector and amplifier of these 
important solar radiations for improved plant growth. 


Seed Germination and Radio Waves 


Seed germination is also affected by ELF radio waves. An Australian farmer 
designed a cultivator that seemed to cancel out weed seed germination. When tested, 
it was found that the tines on the cultivator resonated at 720 Hz. 


This falls in the electrical anesthesia range of the spectrum. In the early part 
of the twentieth century, electrical experimenters discovered that electrical currents 
from about 600 Hz to 4000 Hz produced anesthesia. Dentists used to use this very 
safe electrical anesthesia until the AMA stopped it in favor of drugs. 


It seems that when this wavelength is amplified, it will anesthetize weed seeds 
but spare crop seeds. I wonder. Before the flood destroyed the earth's surface and its 
overhead firmament canopy... could it be...? 


After the ELF frequencies come the VLF (Very Low Frequencies), then radio, 
television, microwave, radar, infrared, visible, ultra violet, x ray, gamma rays and 
cosmic rays. All these waves collectively make up the electromagnetic spectrum. 


Microwave radiation is in the millimeter and centimeter wavelengths. Natural 
microwave radiation from the sun is not coherent (marching paene or highly 
amplified and so is not dangerous. 


Microwaves and Life 


Unfortunately this cannot be said for microwave ovens. Food heated in 
microwave ovens is less digestible than regular oven cooked food. 


There are studies linking microwave cooking to cancer. Food taken from a 
microwave oven continues to emit radiation for some time. Living cells are adversely 
affected. Microwaving might be more convenient for now. But the price can be too 
high down the road. 


The Ultraviolet Threat 


Ultra violet radiation kills microorganisms that are vital to the food chain and 
causes skin cancer. Excessive UV also debilitates plant cells. Fortunately, 
atmospheric gasses block most of it. Water filters UV and before the earth's 
firmament canopy was shattered at the time of the flood, more UV would have been 
filtered out. 


136 


Gardeners who have constructed “water canopy" greenhouses have sometimes 
. obtained phenomenal growing results. Plant growth to several times the normal size 
can be obtained under a water canopy. Not only does the canopy filter out UV, but 
also temperature fluctuations are moderated throughout the day and night. 


This occurs because the infrared heat waves are absorbed by the water and 
released more gradually and evenly throughout the 24 hour day. Plants love these 
effects. (Water Canopy greenhouses are, however, not easy to build successfully and 
should be considered experimental. You can grow just fine without one.) 


UV will break down most plastics. Special UV inhibited plastics must be used 
if you are covering a greenhouse with plastic. 


Shielding the soil from UV with mulches, really gives beneficial 
microorganisms a boost. They will sometimes actually begin to grow visibly right on 
. the soil surface when the soil is covered and they have enough food and moisture. 


Solarizing Your Soil 


Of course, not all soil organisms are beneficial. The double digging process 
opens the soil up to the sun’s sanitizing UV rays and helps balance the soil’s 
microflora in favor of the good microbes. 


When soil is severely infested with nematodes or microbial disease organisms, 
it can be “solarized.” This is accomplished by covering the bed with plastic for 
several weeks to elevate the soil temperature and sanitize the soil of disease causing 
organisms. 


There should be some moisture in the soil to start with and the soil should be 
allowed to really “cook.” The high heat kills the organisms. It is really the infrared 
wavelengths that are doing the work here. 


Infrared the Life Frequency 


The infrared wavelengths begin at 1 millimeter, where the high frequency 
microwaves end and extend to 0.75 micrometers, just into the visible red light range. 
Not only is infrared responsible for the warmth that we feel from the sun, but it is 
also important to life in other ways. ! 


There are over seventeen octaves (like the octave on a piano) of infrared 
radiation compared to only one of visible light. Insects utilize these wavelengths. 


The antennae and spines (sensilla) that insects are equipped with have been 
found to be “open resonator" antennae. That means that energy from the spectrum 
travels down the surface of the spine instead of down the center as would happen 
with a metal antenna. 


Insect antennae resonate to infrared frequencies from plant molecules and 
scent molecules. If you remember that the warmth you feel from a cozy fire comes 
from infrared radiation being emitted from the destructive combustion of wood that 
once was part of a green tree, it should not be difficult to accept that living plants 
emit small, but measurable amounts of radiation too. 
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How Bugs Find Sick Plants 


The elemental composition and physical structure of the plant will change the 
frequency of its molecules just as the frequency and tone of a plucked guitar string 
will change according to the type of wood used in the construction of the guitar and 
its physical shape. 


Diseased, deficient and injured plant tissue sends out frequencies and scents 
that attract scavenging insects. They are like the vultures that clean up dead carrion 
so that we don't have to live with the stink and the filth of rotting flesh. Insect 
"pests" do the same thing in the plant world. 


Which brings up an interesting point. Would you pick up dead, rotting animals 
from the side of the road to bring home for dinner? (Hopefully you are not that 
hungry.) 


Then why do we try to kill the insect scavengers that nature sent to clean up 
sick plant flesh so that we can eat the sick plant? We need to address the cause of 
the infestation, which is the breaking of the Bionomic laws, not kill the scavenger. 
We would then find that we have health and harmony in our gardens and in our 
lives. 


Photosynthesis in the Bible 


It is often thought that man is increasing in intellect and knowledge, but this 
is found not to be the case when the most ancient history is consulted. The book of 
Job is of such antiquity that it predates the time when written records began to be 
kept because of the deterioration of man's mental abilities. 


In this ancient book, we find Bildad the Shuhite making an obvious allusion to 
photosynthesis. Speaking of plants, he says, *He is green before the sun, and his 
branch shooteth forth in his garden." Job 8:16. Obviously, the ancients understood 
that it was the green in the plants in the presence of the sun that produced the 
miracle of plant growth. 


But by the time that the Greeks ruled a supposedly “enlightened era," this 
knowledge had long been lost. Greek philosophers compared plant's roots in contact 
with the earth to the mouth of a baby feeding at the mother's breast. 


€ 


The soil to their minds, was the *milk" that caused the miracle of plant. 
growth. Fifteen centuries passed before Nicholas of Cusa suggested that it was 
water, not soil, that gives plants their bulk. 


Old Knowledge Rediscovered 


In 1648, von Helmont seemed to prove the theory. He grew a five pound willow 
whip for five years in a sealed tub containing two hundred pounds of soil until it 
became a 169 pound tree. He added nothing but water to the tub. At the end of the 
experiment, only two ounces of soil had been used up. Helmont concluded that the 
weight increase must have come from the water alone. 
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Then in 1772, Joseph Priestly made an amazing discovery. Plants didn't only 
use water in their growing. He found that when he placed a live sprig of mint in an 
air tight container, and "dephlogisticated" the air inside by burning a candle or 
allowing a rodent to breathe the air, the mint not only thrived, but restored the air 
again. 


The mint was taking something out of the air and putting something else back! 
As Priestly continued his experiments, he was puzzled to find that when he moved 
his equipment away from the window to a more spacious area, he could not duplicate 
his earlier results. 


Ingen-Housz of Austria, speaking of Priestly’s experiment seven years later, 
explained, "This wonderful operation is by no means owing to the vegetation of the 
plant, but to the influence of the light of the sun upon the plant." He proved that it 
was only the green plant parts that had this ability. That was why Priestly's 
experiment only worked by the window. 


It had taken thousands of years for mankind to rediscover what Bildad the 
Shuhite and his peers knew so long ago! 


Might the learned men of Rome and her Dark Ages descendants have gotten to 


the root of the matter more quickly by ignoring the Greek philosophers and by 
searching the Bible for the truth? 


The Rest of The Story 


But the entire picture was still not understood. A Frenchman, de Saussure, 
made another discovery in 1804. He found that it is carbon dioxide that is consumed 
and decomposed by green plants in the presence of light and that it is oxygen that is 
released to the atmosphere. 


Water and carbon dioxide are the building blocks and oxygen is the byproduct. 
In later years the process was called photosynthesis, meaning that light (photos) is 
putting together (synthesis) the material that goes into making the bulk of plants. 


Stated chemically it is 6 CO2 +6H20 + C6 H12 06+ 6 O2. Translated into 
plain English it would read: "Six carbon dioxide molecules plus six water molecules 
in green plant parts with sunlight acting on them, yields one molecule of sugar and 
releases six molecules of oxygen." 


What specific wavelengths in visible light are responsible for photosynthesis? 
The answer came in 1887 when Englemann shined a light on a filament of blue- 
green algae that had oxygen-loving bacteria on them. 


When he shone white light on the algae, the bacteria remained on the entire 
filament. But when he split the light with a prism, the bacteria gathered only on the 
places where the red and blue light was shining. Obviously these were the places 
where photosynthesis was still going on. 


Red and blue light are responsible for photosynthesis. These are the 
wavelengths absorbed by the chlorophyll. Actually they happen to be the 
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wavelengths absorbed by any green object. The rest of the wavelengths are reflected 
and so you see the color green. 


It would stand to reason, then, that you should never make a "greenhouse" 
green. It would definitely be a green house but it would not be a very good grow 
house because it would absorb all the red and blue light, letting only useless green 
light through! 


Light Amplification 


We have already discovered that ELF, infrared and even visible light 
wavelengths can be amplified to a small degree by soil that is high in paramagnetic 
force or magnetic susceptibility. This force can be increased through the 
incorporation of oxygen, humus and paramagnetic rock dusts. Of all rock dusts, 
pound for pound, magnetite will do more than any other to increase magnetic 
susceptibility. 


| In nature, super paramagnetic magnetite is formed in the natural process of 
soil formation. It takes thousands of years for this to happen though. You can speed 
nature up by incorporating small amounts of magnetite to your soil. You will be 


increasing your soil's ability to amplify electromagnetic waves from sunlight and 
lightning. 


Studies indicate that magnetite is a source of nutritional iron equal to iron 
sulfate for plant availability. But iron sulfate is not paramagnetic. So you get a two 
for one benefit by using magnetite instead of the sulfate. 


Dr. Arden Anderson believes that too much magnetite applied to the soil can 
damage the soil structure. You will not need to worry about getting to that level 
because so little is need to raise the soil's magnetic susceptibility. 


Actually there may be a three for one benefit for magnetite over iron sulfate, 
where there is no iron deficiency, because magnetite is also an excellent biocatalyst 
in the soil in our own experiments. It increases microbial activity tremendously. 


Managing Light Intensity 


For photosynthesis to proceed, plants need the right intensity of light as well 
as the right wavelengths. One of the most common units used to measure visible 
light intensity is the footcandle. Light-loving plants like tomatoes need at least two 
thousand footcandles. That's minimum. 


When there is enough carbon dioxide and sufficient warmth, photosynthesis 
will proceed at a faster rate with increasing light intensity up to a certain point. 
After that pe it drops off again. Here we see the law of Delimitation at work 
again. | 


Intense light seems to retard the rate of photosynthesis. 


The light intensity in many arid areas is well above the optimum level for 
photosynthesis in many plants, especially crop plants. Shading would be highly 
beneficial in these regions. 
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Remember that lower leaves are already shaded. Only the upper leaves are 
getting too much light. You may need to experiment to find the right level of shade 
for optimum growth in a high light area. 


In areas or locations where excessive light intensity is not already a problem, 
and where low light conditions might actually be the issue, fencing the garden with 
white or other light color fencing can increase the light intensity. 


Reds or blues or combinations of these might also be good color choices since 
they are reflecting the wavelength of light ideal for photosynthesis, without the 
intensity reflected by white. 


Red plastic mulch is now sometimes used commercially between rows of crops, 
after studies showed benefits to the growth and ripening of fruit. I’ve used red lava 
rock mulch in my pathways between beds. It is permanent and beautiful and reflects 
some red light that would otherwise have been absorbed by the ground. 


You can use your imagination to come up with other ways to do essentially the 
same thing. Reflective mulches put light on those lower leaves that are otherwise 
getting a light intensity below optimum. 


A light meter can be used to find out what the light levels are in your garden 
before and after improvements. Hopefully they are all improvements! The light. 
meter in your older 35mm camera will work too. Set the ASA/ISO dial to 100 and the 
f stop to 4. Aim the camera at something white that is facing the most intense light 
source. When you adjust the shutter speed for the right exposure, that reading 1 is the 
number of foot candles falling on the white object. 


If the light is too intense and it goes off the scale you can lower the ASA to 50, 
25 or 12 and multiply the shutter speed reading by 2, 4 or 8 to get footcandles. 


Tomatoes need a minimum of 2000 footcandles. 
Locating Your Garden For Best Sunlight 


If you want know where to locate your garden for maximum sunshine, year 
round, you will need to know where the sun does and does not shine throughout the 
seasons. The sun does not follow the same path across the sky all year round, unless 
you live right on the equator. So the boundaries of shade change, not only according 
to the time of day, but according to the time of year. 


As summer approaches, the path of the sun gets gradually higher in the sky 
and of longer duration. It reaches its peak on the longest day of the year, June 21. 
After June, the sun path gets lower again and the days get shorter until December 
21 when the cycle begins all over again. 


The easiest way to determine the shade patterns on your property, year round, 
is to carefully observe and record them for a year before committing to a permanent 
growing area. This a simple solar site survey. 


You can start growing some beds right away, but you may decide you want to 
move them later. Look for obstructions that affect the light intensity at your garden 
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site. Mountains, hills, trees, and existing buildings are obvious obstacles, but future 
potential buildings and trees must also be considered. 


Remember that full sun in the morning is the most important. Also, consider 
that deciduous trees that shade your site in the summer will not pose a problem in 
the winter after they lose their leaves. 


Not only do shade boundaries change with the seasons, but the amount of 
solar energy reaching the earth changes, which changes the rate at which plants 
grow from summer to winter. This 1s because the earth orbits around the sun at a 
constant tilt. 


In the far north, (or far south in the southern hemisphere) the sun's radiation 
strikes the earth at a much smaller angle in the winter than in the summer. The 
smaller winter angle causes the beam of sunlight to spread out over a much larger 
surface area. 


This means that much less energy is reaching each square inch of soil in the 
winter than in the summer. You can see this same effect by shining a flashlight 
straight at a surface and then shining it at an angle to the surface. Also, the sun's 
rays must travel a longer path through the winter atmosphere at smaller angles, 
causing more energy to be absorbed and diffused by the atmosphere before hitting 
the earth's surface. There is less light available for photosynthesis. 


Growing In Winter Light 


Latitude also affects the length of day. The further you are from the equator, 
the shorter the length of day in winter. So not only is there less light in winter, but it 
is available for a shorter period of time. ! 


This problem can not be overcome simply by raising the temperature of the soil 
and the air inside a greenhouse. When winter or heavy summer shade lower the 
light intensity, an increase in temperature will not produce any increase in 
photosynthesis. 


In fact, if the temperature is raised too high under low light conditions, plants 
will suffer because the increased temperature increases plant respiration, but rate of 
photosynthesis has not been changed. It's almost like what happens to you if you 
start hyperventilating. 


It is better to do everything possible to supply adequate light intensity and 
adequate soil warmth and then increase the amount of carbon dioxide available by 
feeding the soil microbes. 


As long as light intensity and heat are not the limiting factors, increased 
carbon dioxide will increase photosynthesis until the optimum CO2 level is reached. 
That optimum level is well above what is available in most gardens and 
greenhouses. Remember that where heat becomes excessive, shade is the friend of 
your plants, especially cool season crops like lettuce and greens. 
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But as far as winter growing in the more extreme latitudes is concerned, 
starting your winter crops as early as possible is the key to success. 


Start your plants when the day length, light intensity and warmth will remain 
adequate until the plants reach maturity. They will then either slow their growth or 
possibly stop their growth, but they will be there, fresh and alive for you to harvest 
all winter long. 


Bed Orientation 


If you have the choice of orienting your beds north and south, that should be 
your choice. That is true for two reasons. 


First, the earth's magnetic lines of force run that way. They are generated 
because of the spin of the earth, which is caused by the action of incoming solar 
radiation on the van Allen radiation belt that circles the earth (similar to a giant 
electric motor). The sun controls and powers much more than most of us realize. 


Roots of plants have been observed to grow longer to the north because they 
are aligning themselves with the magnetic force field. By aligning your beds with the 
earth's magnetic field, you will be working in harmony with this phenomenon. 


You'll probably keep more of your roots inside the beds where the nutrition is. 
Actually, a highly paramagnetic bed (from compost and paramagnetic amendments) 
forms its own magnetic field, but it still makes sense to line it up with the earth's 
natural field. 


The second reason for running your beds north and south is that the sun 
moves across the sky east to west. (I know its not really the sun moving, so don't 
pick at me!) 


Crops grown in beds running north to south get bathed across the narrower 
width of the bed from morning to evening allowing more plants to get the benefits of 
that vital morning sunlight than if the beds were running the other way. 


Most photosynthesis occurs in the morning. The plant's pores tend to shut 
down in the hotter afternoon to conserve moisture, so they are not taking the carbon 
dioxide in. 


Therefore morning sunlight is the most important light to get onto your plants 
without obstruction. Morning sun shining across the width of the bed will get to 
more plants with fewer plants to block the sunlight to others than the same sunlight 
shining across the length of the bed. The taller the crop, the more this will be true. 


Finally, a north south bed orientation allows you to plant a tall crop to the 
west of a heat sensitive crop to shade it from the hot afternoon sun in summer, while 
leaving it unshaded in the morning. 


This is an example of a creative way to use companion planting to accomplish 
something that otherwise would take more time and expense to accomplish. 
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Chapter Thirteen 
Restoring God's Garden 


Jesus Christ was constantly teaching about His Father's Kingdom. He called it 
the "gospel of the kingdom." He said that when the gospel of the kingdom is 
preached, the end of the world, as we know it, will come. After a thousand-year 
holiday in heaven, God will create a literal heaven on earth. Eden will be restored, 
more beautiful than at first. 


A careful study of the plan of restoration reveals that it all begins here and 
now. We can begin to experience the Edenic life of good health, joy and peace today. 


Let's go back to the beginning and see just what was lost when Adam broke 
faith with his Creator. 


Paul understood the problem perfectly. In Hebrews chapter two he says, 


^But one testified in a certain place, saying: What is man, that You are 
mindful of him? Or the son of man, that You take care of him? You made 
him a little lower than the angels; You crowned him with glory and 
honor, and set him over the works of your hands. You have put all things 
in subjection under his feet. For in that he put all in subjection under 
him, He left nothing that is not put under him. But now we do not yet see 
all things put under him. But we see Jesus, who was made a little lower 
than the angels for the suffering of death, crowned with glory and honor, 
that He, by the grace of God, might taste death for everyone."116 


The Original World Kingdom Lost 


Adam and Eve were crowned as glorious rulers over the works of God's hands. 


They were king and queen of the newly created lands on earth. Eden was their 
glorious capital. 


But God knew that He couldn't leave Adam and Eve in charge permanently 
until they had passed a period of probation. Would they remain loyal to their Maker? 
Or would the rebel who was cruising the universe looking for new recruits— the 
fallen angel Lucifer, formerly God's fourth in command in heaven— fool them? 


The whole story in a nutshell can be put together by reading Ezekiel 28:11-19, 
Revelation 12:7-9 and Genesis chapter 3. The rebel fooled Eve and Adam loved her 
too much to stay loyal to God so he sinned to share her fate! 


But Lucifer didn't stop at gaining Adam and Eve as new recruits. He wanted 
their beautiful Garden Kingdom as his own and since he had conquered earth's 
rulers, he now claimed the earth as his own. Actually, he was beside himself with 
jealousy that God had planted Eden in the earth. 


You see, that's where he had recently been kicked out from! Eden is God's 
Eternal Garden Home, and Lucifer, who became the rebel Satan, was created 


116 Hebrews 2:6-9. 
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there.!!7 Eden was his original heavenly home, which he lost when he rebelled, and 
now, God had given his old home, God's own Garden, to this new race of humans. 
Lucifer was livid! 


And now that Satan had Adam and Eve in his power, “he claimed that their 
Eden home was his. He proudly boasted that the world, which God had made, was 
his dominion. Having conquered Adam, the monarch of the world, he had gained the 
race as his subjects, and he should now possess Eden, and make that his 
headquarters. And he would there establish his throne, and be monarch of the world. 


“But measures were immediately taken in heaven to defeat Satan in his 
plans. Strong angels, with beams of light representing flaming swords turning in 
every direction, were placed as sentinels to guard the way of the tree of life from the 
approach of Satan and the guilty pair."!18 


The Real Star Wars 


Let me tell you, Star Wars is just an attempt to confuse you over the facts of 
this true story that I am telling you right now. If you want the truth, go to the 
original document— the Bible! 


It is the Bible and it’s inspired commentators that are responsible for guiding 
this gardener to the discovery of secrets that are proving to be more and more of a 
blessing. I know from experience that the devil is a liar. The Bible will never lead you 
wrong when you are really searching for truth. 


The Recoronation of Mankind 


When Satan annexed the world, Jesus and His Father already had a plan laid 
out. He wasn’t about to settle with the deceiver. Paul pointed it out in the passage 
we read a moment ago. 


Because mankind lost his rule of the earth to Satan, Paul says, “now we do not 
yet see all things put under him.” “But we see Jesus... crowned... for everyone.” 


Christ has won back the dominion of the earth. Now watch what He does with 
it. 1 Corinthians 15:24-27 says, 


“Then comes the end, when he (Christ) delivers the kingdom to God the Father; 
when he puts an end to all rule and all authority and power. For he must reign, till 
He has put all enemies under his feet. The last enemy that will be destroyed is 
death. For he has put all things under his feet.” 


117 Ezekiel 28:13. (The text reads: “You were in Eden, the garden of God...on the day you 
were created.” The Hebrew for “were” is haw-haw and can be translated to come into being 
according to the Brown-Driver-Briggs Hebrew Lexicon. The translation, You came into being 
in Eden, is clearly in harmony with the last phrase of the verse, in the day that you were 
created. So Eden existed before the angels in heaven did, which was long before God planted 
it on earth. Also Genesis 2:8, “God planted a garden eastward in Eden” can also be 
translated, “God planted an eternal garden in Eden.”) 

118 Second Advent Review and Sabbath Herald, February 24, 1874. 
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But that's not the end of the story. It gets so good that everyone starts singing 
about it when they get to heaven! Listen to the words of the song. 


"And they sang a new song, saying, You are worthy to take the scroll, and to 
open its seals; for You were slain, and have redeemed us to God by Your blood out of 
every tribe, and tongue, and people, and nation, And have made us kings and priests 
to our God; and we shall reign on the earth.” 119 


Jesus has promised, “To him who overcomes will I grant to sit with Me on My 
throne, as I also overcame, and sat down with my Father on his throne."120 


That's called being a co-regent when you share a throne with a king. Jesus and 
His Father are going to share their thrones with all of us who get in on His plan of 
 restoration— even though we have spent most of our lives rebelling against Him and 
wounding Him and each other. | 


I'd be satisfied just to get to heaven according to what I deserve. But to be 
elevated to reign as a king with Jesus forever? Now that is really love! As the 
songwriter put it, “You can have all this world, give me Jesus!” 


I can understand why the twenty-four elders think Jesus is the most totally 
Awesome Personality to ever hit the universe. 


“The twenty-four elders fall down before him who sits on the throne and 
worship Him who lives forever and ever, and cast their crowns before the throne, 
saying, You are worthy, O Lord, to receive glory and honor and power; for You 
created all things, and by Your will they exist and were created.” 121 


The Gospel of the Kingdom 


This is what the gospel of the kingdom is all about. Try to picture this scene if. 
you can. | 


“The deepest interest manifested among men in the decisions of earthly 
tribunals but faintly represents the interest evinced in the heavenly 
courts when the names entered in the book of life come up in review 
before the Judge of all the earth. The divine Intercessor presents the plea 
that all who have overcome through faith in His blood be forgiven their 
transgressions, that they be restored to their Eden home, and crowned as 
joint heirs with Himself to “the first dominion.” Micah 4:8. Satan in his 
efforts to deceive and tempt our race had thought to frustrate the divine 
plan in man’s creation; but Christ now asks that this plan be carried into 
effect as if man had never fallen. He asks for His people not only pardon 
and justification, full and complete, but a share in His glory and a seat 
upon His throne.”!22 


119 Revelation 5:9,10. 

120 Revelation 3:21. 

121 Revelation 4:10,11 

122 The Great Controversy, 483, 484 
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God wants to give us not only forgiveness and cleansing, but eternal life as 
kings and queens in “the first dominion,” the original world kingdom, with the 
original Garden of Eden as our illustrious capital city and the Tree of Life to forever 
sustain our health and immortality. | 


His original purpose to make us higher than all of the angels in heaven, to 
share with us the governing of the universe in a way that not even Lucifer was 
permitted to do when he was covering cherub, will be accomplished in the end. No 
wonder the devil is mad! Look what he's lost and look at what is ours through Jesus! 


S.N. Haskell was a Christian writer over one hundred years ago. He shows 
how Jesus paid the price to take the earth back from the devil with His blood as well 
as to snatch us from the pit of hell. 


He says, 


"The first sin ever committed in the earth affected the earth as well as 
the sinner. The Lord said to Adam, 'Cursed is the ground for thy sake.’ 
When the first murder was committed, the Lord said to Cain, ‘Now art 
thou cursed from the earth.' He also said that from that time the earth 


would not always yield her increase; there would be failure of crops and 
barrenness. 


"The curse of sin rests heavier and heavier upon the earth. There is 
only one thing in all the universe of God that can remove the curse. ‘The 
land can not be cleansed of the blood that is shed therein, but by the 
blood of him that shed it.' It must be one of humanity, of the same family 
that shed the blood. For that reason Christ partook of humanity, became 
our Elder Brother, that He might remove the curse of sin from the earth 
as well as from the sinner. By His death upon Calvary, Christ purchased 
the earth, thus redeeming it as well as its inhabitants. 


“Since it is the sins of mankind that defile the earth, in every sin 
offering, after the offering had been made for the sinner, the remainder 
of the blood was poured out on the ground at the base of the brazen alter 
in the court, as a type of the precious blood of Christ, which would 


remove every taint of sin from this earth, and clothe it in Eden 
beauty."123 


What a value has been placed upon God's created works on earth! Christ has 
bought the land for us with His own precious blood. No wonder God has said that He 
will “destroy them which destroy the earth."!24 


Our Responsibility 


When Joseph bought the people and their land in Egypt during the great 
famine, he expected them to go out and plant it and care for it. "Then Joseph said to 
the people, 'Indeed I have bought you and your land this day for Pharaoh. Look, here 


123 The Cross and it's Shadow, 129, 130. 
124 Revelation 11:18. 
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is seed for you, and you shall sow the land."!25 


How much more does God expect us to do whatever we can do to care correctly 
for whatever small patch of earth we may have stewardship over? Environmental 
stewardship is a part of the true gospel. 


When we realize the goodness of God in purchasing the land for us it should 
lead us to want to know the land, to “sow the land" and care for it as we would care 
for a house or a car that had been given to us as a gift. To ignore these privileges is 
as much as to turn up our noses at one portion of the redemptive work of Christ. 


We are certainly expected to cultivate the gardens of our hearts once Christ 
has redeemed them. Shouldn't we, just as much, respond to the call to cultivate the 
soil, which has equally been redeemed by the same precious blood of Christ? 


The call of God to country living!?6— to soil cultivation!2’ and nature study!?8 is 
as firmly bound up with "this gospel of the kingdom" as is righteousness by faith. 


In fact, these things are heaven-appointed tools able to inculcate the power of 
righteousness by faith into our lives. This idea is bound up in the first angel's 
message of Revelation 14. 


The good news of the gospel of the kingdom is that Christ has re-conquered 
the human homeland, by the same means that He has saved us from our sins. Even 
more than that, the human homeland will become God's everlasting tabernacle. He 
will live with us and we will reign over the universe with Him throughout eternity. 


“Sin drove man from paradise. And sin was the cause of paradise being 
removed from the earth. In consequence of transgression of God's law, 
Adam lost paradise. In obedience to the Father's law and through faith in 
the atoning blood of his Son, paradise may be regained."129 


The laws of nature are really the laws of the God who created nature. True | 
science is the study of God's laws. 


Bionomic gardening is all about obedience to those laws. Through obedience 
and faith, we can see many little “Edens” begin to spring up here and now. Could 
there be any better preparation for eternal life in God's eternal Eden? 


With the Eden plan comes optimum health, peace, joy and true happiness right 
now that we don't have to wait for. Both heaven and paradise may begin for us on 
earth right now if we are willing to follow God's plan. & 


125 Genesis 47:23. 

126 Isaiah 1:7-9 & 5:8 among other texts. 

127 Genesis 3:23. 

= Job 12:7-10. 

122 Second, Advent Review and Sabbath Herald February 24, 1874. 
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APPENDIX 


OPEN POLLINATED (NON-HYBRID) SEED SOURCES 


Abundant Life Seed Foundation, PO Box 772, Port Townsend, WA 98368. Email: 
abundant@olypen.com. Phone: 360-385-5660. 


Alberta Nurseries & Seeds Ltd., Box 20, Bowden, AB TOM OKO, Canada. Phone: 
403-224-3544. 


Baker Creek Heirloom Seeds, 2278 Baker Creek Rd, Mansfield, MO 65704. 
Phone 417-924-8917. 


The Banana Tree, 715 Northhampton St., Easton, PA 18042. Phone 610-253-9589. 
Website: www.banana_tree.com. 


. Bountiful Gardens, 18001 Shafer Ranch Rd., Willits, CA 95490. Phone: 707-459- 
6410. 


Burgess Seed and Plant Co., 905 Four seasons Rd., Bloomington, IL 61701 
(Founded 1913) 


W. Atlee Burpee Co., 300 Park Ave., Warminster, PA 18991. Phone: 215-674- 
4900. (Ask for Burpee PAR ei EEE 


D. V. Burrell Seed Growers Co., Box 150, Rocky Ford, CO 81067. Phone 719-254- 
3318. (Founded 1900) 


Butterbrooke Farm, 78 Barry Rd., Oxford, CT 06478. Phone: 203-888-2000. AES 
Co-op) 


Clifton Seed Co., 2586 NC 403 West, PO Box 206, Faison, NC 28341. Phone 910- 
267-2690. (Rounded 1928) 


Comstock, Ferre & Co., 263 Main St., Wethersfield, CT 06109. Phas 860-57 1- 
6590. (Founded 1820) 


The Cooks Garden, PO Box 535, Londonderry, VT 05148. Email: 
catalog@cooksgarden.com. Phone: 800-457-9703. Website: www.cooksgardem.com. 


William Dam Seeds Ltd., Box 8400, Dundas, ON L9H 6M1, Canada. Email: 
wildam@sympatico.ca. Phone: 905-628-6641. 


Deep Diversity, PO Box 15700, Santa Fe, NM 87506. (Organic Seed) 
De Giorgi Seed Co., 6011 N St., Omaha, NE 68117. Phone: 800-858-2580. 


ECHO Seed Sales, 17430 Durrance Rd., North Fort Meyers, FL 33917. Phone: 941- 
043-3246. (Tropical and subtropical fruits and vegetables) 


Ecogenesis Inc., Box 1929, 3266 Yonge St., Toronto, ON MAN 3P6, Canada. 


Exotica Rare Fruit Nursery, P.O. Box 160 Vista, California 92083. Phone: 760- 
724-9093. Website: www.bonusweb.com/exotica. (One of the largest selections of 
tropical fruit trees anywhere) 
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Fedco Seeds, PO Box 520, Waterville, ME 04908. (Short season & cold climate 
selections) 


Henry Field Seed & Nursery, 415 N. Burnett St., Shenandoah, IA 51602. Phone: 
605-665-4491. (Founded 1893) 


Irish Eyes - Garden City Seeds, PO Box 307, Thorp, WA 98946. Phone: 509-964- 
7000. Website: www.irish-eyes.com. (Huge selection of seed potatoes varieties, 
shallots, over 100 varieties of perennial onions, & open pollinated seed) 


Fox Hollow Seed Co., PO Box 148, McGrann, PA 16236. Phone: 888-548-7333. 
(Some organic seed) 


Gourmet Gardener, 8650 College Blvd., Gre ad Park, KS 66210. Website: 
www.gourmetgardener.com. Phone: 913-345-0490. 


Gurney’s Seed & Nursery Co., 110 Capital St., Yankton, SD 57079. Phone: 605- 
665-1671. 


Harris Seeds, 60 Saginaw Dr., PO Box 22960, Rochester, NY 14692. Phone: 800- 
514-4441. 


Heirloom Seeds, PO Box 245, West Elizabeth, PA 15088. Website: 
www.heirloomseeds.com. Email: mail@heirloomseeds.com. Phone: 412-384-0852. 
(Only heirloom seeds some from 1700’s and 1800's) 


High Altitude Gardens, PO Box 1048, Hailey, ID 83333. Phone: 208-788-3452. 


Kmail: higarden@micron.net. (Short-season, open pollinated, hardy seeds adapted to 
cold, high mountain climates) 


Horus Botanicals, HCR Rt. 82, Box 29, Salem, AR 72576. (Heirlooms and ethic 
types.) 


J. L. Hudson, Seedsman, Star Route 2 Box 337, LaHonda, CA 94020. (Rare & 
unusual varieties, wild and cultivated) 


Ed Hume Seeds, PO Box 1450, Kent, WA 98035. Website: www.HumeSeeds.com. 
(Cool & short season varieties, special selections for Alaska and Autumn planting) 


Johnny's Selected Seeds, 310 Foss Hill Rd., Albion, ME 04910-9731. Phone 207- 
437-4301. Website: www.johnnyseeds.com. 


J. W. Jung Seed Co., 335 S. High St., Randolph, WI 53957. Phone: 800-247-5864. 
(Founded 1907. Northern varieties.) 


Kalmia Farm, PO Box 3881, Charlottesville, VA 22903. (Multiplier onions, potatoe 
onions, shallots and garlic) 


Kester’s Wild Game Food Nursery, PO Box 516, Omro, WI 54963. Website: 
www.kesternursery.com. Phone: 920-685-2929. (Seed of Giant Wild Rice) 


Kitazawa Seed Co., 1111 Chapman St., San Jose, CA 95126. (Japanese & Asian 
vegetable seed since 1917) 


152 


D. Landreth Seed Co., 180-188 W. Ostend St., PO Box 6426, Baltimore, MD 21230. 
(Founded 1784 making it oldest seed seedhouse in U.S.) 


Ledden Brothers, PO Box 7, Sewell, NJ 08080. Email: seeds@ledden.com. Phone: 
609-468-1002. Website: www.leddens.com. (Founded 1864) 


Le J ardin du Gourmet, PO Box 75, St. Johnsbury Center, VT 05863. Email: 
flowers.herbs@kingcon.com. Phone: 802-748-1446. (Shallots & gourmet seeds) 


Liberty Seed Co., 461 Robinson Drive SE, PO Box 806, New Philadelphia, OH 
44663. Email: info@libertyseed.com. Phone: 330-364-1611. Website: 
www.libertyseed.com. 


Lindenberg Seeds Limited, 803 Princess Ave. S'Hedclduii: MB R7A OP5, Canada. 
Phone: 204-727-0575. (Seed for short sunny prairie growing season) 


Milk Ranch Seed Potatoes, 20094 Hwy. 149, Powderhorn, CO 81243. Phone: 970- 
641-5634. (Certified seed potatoes) 


Moose Tubers, PO Box 520, Waterville, ME 04903. (Untreated seed potatoes for 


northern climates) 


Nichols Garden Nursery, 1190 N. Pacific Hwy., Albany, OR 97321. Email: 
nichols@gardennursery.com. Phone: 541-928-9280. Website: 
www.gardennursery.com. (Large selection of vegetables & herbs, many rare) 


Ornamental Edibles, Specialty Seeds by Mail, 3622 Weedin Court, san Jose, CA 
95132. Phone: 408-946-7333. (Seeds for edible landscaping and specialty market 
growers) 


Peaceful Valley Farm Supply, PO Box 2209, Grass Valley, CA 95945. Phone: 530- 
272-4769. (All organic catalog with seed, fertilizer and much more) 


Peters Seed & Research, PO Box 1472, Myrtle Creek, OR 97457. Phone: 541-874- 
2614. Website: www.petersseed.com/ (Many unique varieties including fruity sweet 
tomato, open pollinated super sweet corn and more bred by Peters Seed. Only source 
of perennial grains in the world. Has annual grains too.) 


Perennial Vegetable Seed Co., PO Box 608, Belchertown, MA 01007. (Perennial 
vegetables) 


Pinetree Garden Seeds, Box 300, New e dar. ME 04260. Phone: 201- 926- 
3400. (Flavorful home varieties, many unique) 


Plants of the Southwest, Agua Fria, Rt. 6, Box 11A, Santa fe, NM 87501. Phone: 
005-438-8888. (Southwestern native plants including berry and nut producing trees 
and shrubs, native grasses, wildflowers, ancient drought tolerant vegetables and 
little known Native American crops) 


Potatoe Patch, RR #1 Box 263, Halstad, MN 56548. Phone: 218-456-2161. 
(Exclusively potatoes) 


P & P Seed Co., 14050 Rt. 62, Collins, NY 14034. Phone: 800-449-5681. (Giant 
varieties like 300-pound watermelons and 800-pound pumpkins) 
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Prairie Garden Seeds, Box 118, Cochin, SK SOM OLO, Canada. Email: 
prairie.seeds@sk.sympatico.ca. Phone: 306-386-2737. (Seed grown without 
agricultural chemicals & short season dryland growing, many heirlooms) 


Redwood City Seeds, PO Box 361, Redwood City, CA 94064. Phone: 650-325-7333. 
Website: www.ecoseeds.com. (All open pollinated, endangered traditional varieties) 


Richters, 357 Hwy. 47, Goodwood, ON LOC 1A0, Canada. Email: 
catalog@richters.com. Phone: 905-640-6677. Website: www.richters.com. (Best herb 


company. Over 800 types of herbs plus unusual gourmet vegetables. Seed for 
Siberian, Korean and American ginseng) 


Salt Spring Seeds, PO Box 444, ganges, salt Spring Island, BC V8K 2W1, Canada. 
Phone: 250-537-5269. (Organic seed adapted to north. Largest commercial selection 
of beans and grains in North America) 


Seeds Blum, HC 33 Idaho City Stage, Boise, ID 83706. Website: 
www.seedsblum.com. (Over 700 heirloom varieties, including unusual potatoes) 


Seeds of Change, PO Box 15700, Santa Fe, NM 87506. Phone 888-762-7333. 
Website: www.seedsofchange.com. (10096 organic and open pollinated) 


Seeds*West Garden Seeds, 317 14% St. NW, Albuquerque, NM 87125. Email: 
seeds@nmia.com. Phone: 505-843-9713. Website: www.seedswestgardenseeds.com. 
(Open pollinated heirloom vegetables selected for performance in hot dry short- 
season conditions. All untreated. Many Native American varieties) 


Semillas Solanas, Sunny Land seeds, PO Box 385, Paradox, CO 81429. Email: 
sunny@rmi,net. Phone: 970-859-7248. (Native varieties of xcv and Central 
America and southwestern U.S.) 


Shepherd's Garden Seeds, 30 Irene St., Torrington, CT 06790. Phone: 860-482- 
3638. Website: www.sheperdseeds.com. 


R. H. Shumway, Seedsman, PO Box 1, Graniteville, SC 29829. Phone: 803-663- 
9771. (Old time open pollinated seed) 


Southern Exposure Seed Exchange, PO Box 170, Earlysville, VA 22936. Phone: 
804-973-4703. (Over 500 open pollinated vegetables, herbs, flowers, multiplier 
onions and garlics many suited to hot, humid and disease prone areas. Untreated, 
and mostly organic) 


Sow Organic, 1130 Tetherow Rd., Williams, OR 97544. Phone: 541-846-7173. 
Website: www.organicseed.com. 


Sourcepoint Seeds, 1647 2725 Road, Cedaredge, CO 81413. Phone: 971-856-7135. 
(All organic or wildcrafted seed. Specializes in grains, legumes and oilseeds, but has 
greens, root crops and herbs) 


Terra Edibles, Box 164, Foxboro, ON KOK 2B0, Canada. Email: 
kdwright@intranet.ca. Phone: 613-968-8238. (Heirlooms, edible landscaping, extra- 
nutritious and small area varieties) 
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Terratorial Seed, PO Box 157, Cottage Grove, OR 97424. Phone: 541-942-9547. 
Email: tse@ordata.com. Website: www.territorial-seed.com. (Seed grown without 
chemicals. Good-tasting open pollinated varieties for short seasons) 


Thompson & Morgan, Inc., PO Box 1308, Jackson, NJ 08527. Phone: 800-274- 
7333. (English seedhouse distributing in U.S. offers rare and exotic varieties) 


Turtle Tree Seed Farm, camphill Village, Copake, NY 12516. (Biodynamic 
vegetables) 


Underwood Gardens, Greenseeds, 4N381 Maple ave., Bensenville, IL 60106. 
Website: www.grandmasgarden.com. (Hard to find beichus: untreated, open 
pollinated) | | 


Vermont Bean Seed Co., Garden Lane, Fair Haven, VT 05743. Phone: 803-663- 
0217. (World's largest selection of beans and peas. Also has wide selection of 
vegetables flowers and herbs) 


Vesey's Seeds, Ltd., PO Box 9000, Calais, ME 04619. Phone: 902-368-7333. Email: 
veseys@veseys.com. Wobuiia: www.vesesys.com. In Canada: Vesey's Seeds, Ltd., 
York, PE COA 1P0, Canada. (Varieties for short seasons) 


Wildlife Nurseries, Inc., PO Box 2724, Oshkosh, WI 54903. Phone: 920-231-3780. 
(Food plants for waterfowl and wildlife) 


Willhite Seed Inc., PO Box 23, Poolville, TX 76487. Phone: 800-828-1840. 
(Extensive collection of watermelons and cantaloupes) 


Wildseed Farms, 425 Wildflower Hills, PO Box 3000, Fredericksburg, TX 78624. 
Phone: 800-848-0078. Website: www.wildseedfarms.com. (Over 80 varieties of 
wildflowers, garden flowers and culinary herbs) 


Stanley Zubrowski, Saskaberia Seeds & Nursery, Box 26, Prairie River, SK SOE 
1J0, Canada. Phone: 306-889-4227. (Short season tomatoes) 
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QUALITY GARDEN TOOLS 


Clarington Forge Spade & Fork 

The “Bulldog” tools from Clarington Forge are the Rolls Royce of digging tools, 
handmade in England just as they have been for over 200 hundred years. The fork 
has big square tines. The spade has a foot-saving tread where you step down. Both 
feature super-strong hardwood ash handles and D-grips and a lifetime guarantee. 
Available from: 

Seeds of Change 

Phone 888-762-7333. Website: www.seedsofchange.com. 

Smith & Hawkin 


Phone 800-940-1170. Website: www.smithandhawken.com. 


Spear & Jackson Spade & Fork 

These are also English made quality tools, but are definitely a notch lower in quality 
to the Clarington Forge Bulldog tools. You can feel the difference just holding them 
after having a Bulldog tool in your hands. But they are still a superior choice to 
cheaply made tools. 


Available from: 

Peaceful Valley Farm Supply 

Phone: 888-784-1722. Website: www.groworganic.com 
Gardener's Supply Co. 

Phone: 800-863-1700 Website: www.gardeners.com 
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CROP 


Asparagus 
Beans 


Beans, Bush 
Beans, Pole 
Beets 


Brassicas (Cabbage, 
Cauliflower, Kale, Kohlrabi, 
Broccoli) 


Carrots 


Celery 


Chives 
Corn 
Cucumber 
Eggplant 
Leek 


Lettuce 
Onions & Garlic 


Parsley 


Peas, English 


Potato, Irish 


Pumpkins 
Radish 
Soybeans 
Spinach 
Squash 


Tomato 


Turnip 


COMPANION PLANTING CHART 


COMPANIONS 
Basil, Parsley, Tomato 


Carrots, Cabbage, Cauliflower, Corn, Cucumbers, Potatoes, 
Summer Savory, and most other vegetables and herbs 


Celery, Corn, Cucumber, Strawberry, Summer Savory, Potato 
Corn, Summer Savory, Radish, Sunflowers 
Garlic, Onions, Kohlrabi 


Aromatic Plants, Beans, Beets, Celery, Chamomile, Chard, 
Dill, Onion Family, Peppermint, Potatoes, Rosemary, Sage, 
Spinach 


Beans, Chives, English Peas, Leeks, Lettuce, Onions, 
Rosemary, Sage, Tomatoes 


Broccoli, Bush Beans, Cabbage, Cauliflower, Kale, Kohlrabi, 


- Leeks, Nasturtium, Onions, Tomatoes 


Carrots, Tomatoes 

Beans, Cucumber, English Peas Potatoes, Pumpkin, Squash 
Beans, Corn, English Peas, Lettuce, Radishes, Sunflowers 
Beans, Marigold, Potatoes 

Carrots, Celery, Onions 

Carrot, Cucumbers, Garlic, Onions, Radish, Strawberry 


Beets, Broccoli, Cabbage, Carrots, Cauliflower, Chamomile, 
Kale, Kohlrabi, Leeks, Lettuce, Parsley, Summer Savory, 
Strawberries, Tomatoes, 


Tomato, Asparagus, Onions, Garlic 


Beans, Broccoli, Cabbage, Carrots, Cauliflower, Corn, 
Cucumbers, Kale, Kohlrabi, Radishes, Turnips 


Beans, Broccoli, Cabbage, Cauliflower, Corn, Eggplant, 
Horseradish, Kale, Kohlrabi, Marigolds 


Corn, Marigold 

Cucumbers, English Peas, Lettuce, Nasturtiums 
Grows with everything 

Strawberry, Fava Beans 

Corn, Marigolds, Nasturtiums 


Asparagus, Carrot, Chives, Cucumber, Garlic, Leeks, 
Marigold, Nasturtium, Onions, Parsley 


Peas 


^. (compiled from traditional literature on companion planting) 


ANTAGONISTS 


Chives, Garlic, Gladiolas, Onions 


Onion 
Beets, Cabbage, Kohlrabi, Onions, Sunflowers 


Pole Beans 


Strawberries, Pole Beans, Tomatoes 


Dill 


Beans, Peas, 


Tomatoes 


Potatoes, Aromatic Herbs 


Beans, English Peas 


Chives, Garlic, Gladiolus, Onions, Potatoes 
Cucumbers, Pumpkin, Raspberries, Squash, 
Sunflowers, Tomatoes 

Potatoes 


Hyssop 


Irish Potatoes 


Broccoli, Cabbage, Cauliflower, Fennel, Kale, 
Kohlrabi, Potatoes 


Potatoes 
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Garden Crop Planner 


Line 1 
Line 2 
Annual Yield Required 


in Pounds 


Line 3 
Possible Yield/100 ft.2 
(Column H) 


Line 4 
Area to Plant 
(Line 2 = Line 3 x 100) 


|Line 5 
Final No. of Plants Needed 
(Column K x Line 4 +100) 


Line 6 
| Starting No. of Plants Needed 
(Line 5 x 1.4) 


Line 7 
No. of Flats Needed 
(Line 6 +____ plants per flat) 


Line 8 
No. of Months 

Crop Can be Grown 
Check Planning 


Area to Plant per Month 
(Line 4 «Line 8) 


Line 10 
Amount of Seed Needed 
(Column D x Line 4 + 100) 


Directions 


Line 1 Enter the name of the crop you are planning for at the top one of the vertical columns. 

Line 2 Enter the amount from column C on the Itemized Totals sheet of the 2 Week Menu Inventory for this crop. 
Line 3 Enter the possible yield figure from column H on the crop specification chart for this crop. 

Line 4 Divide the figure on line 2 by the figure on line 3 and divide by 100. 

Line 5 Look up column K on the crop specification chart for this crop, multiply by Line 4 and divide by 100. 

Line 6 Multiply Line 5 by 1.4 

Line 7 Divide Line 6 by 77. | 
Line 8 Check the appropriate Planning Calendar and count up the number of months this crop can be planted. 
Line 9 Divide Line 4 by Line 8. 

Line 10 Look up column D on the crop specification chart, multiply by Line 4 and divide by 100. 
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Crop Specification Chart 
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e ro D Ca 1 en d ar Code: F= Start in flats PR= Prune trees and berries T= Transplant into soil P= Plant directly in soil 


CROP February 


13 Week Season 
18 Week Season 
21 Week Season 
24 Week Season 

1/28 Week Season 
4/32 Week Season 

Ẹ Week Season 
J18 Week Season 
mt Week Season 
24 Week Season 

: ]28 Week Season 

: 432 Week Season 
13 Week Season 
[18 Week Season 
121 Week Season 

24 Week Season 
28 Week Season 
4/32 Week Season 
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Crop Calendar Code: F= Start in flats PR= Prune trees and berries T= Transplant into soil P= Plant directly in soil 
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13 Week Season 
18 Week Season 
21 Week Season 
24 Week Season 
4/28 Week Season 
32 Week Season 
13 Week Season 
18 Week Season 
21 Week Season 
24 Week Season 
128 Week Season 
J32 Week Season 
|13 Week Season 
18 Week Season 
21 Week Season 
24 Week Season 
28 Week Season 
432 Week Season 
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Code: F= Start in flats PR= Prune trees and berries T= Transplant into soil P= Plant directly in soil 


Crop Calendar 


[13 | 18 | 21 | 24 | 28 | 32 | 13 | 18 [21 [24 | 28 [ 32|| 13 [ 18 [ 21 [24 [28 | 32- 


13 Week Season 
18 Week Season 
21 Week Season 
24 Week Season 
28 Week Season 
32 Week Season 
13 Week Season 
18 Week Season 
21 Week Season 
24 Week Season 
28 Week Season 
32 Week Season 
13 Week Season 
18 Week Season 
21 Week Season 
24 Week Season 
28 Week Season 
32 Week Season 
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Crop Calendar 


x Crop Name 


Code: F= Start in flats PR= Prune trees and berries T= Transplant into soil P= Plant directly in soil 


October December 


113 Week Season 
18 Week Season 
21 Week Season 
24 Week Season 
28 Week Season 
32 Week Season 
13 Week Season 
18 Week Season 
21 Week Season 
24 Week Season 
28 Week Season 
32 Week Season 
13 Week Season 
18 Week Season 
21 Week Season 
24 Week Season 

28 Week Season 
32 Week Season 


INDEX 
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Acidity, 116, 123 

Acres U.S.A, 27, 35, 36, 62, 119, 121, 
123 

Adam, 48, 51, 56, 145, 146, 148, 149 

Aflatoxins, 125 

African Violets, 126 

Agriculture, 7, 17, 23, 35, 39, 42, 57, 
62, 110, 112, 120, 127, 129, 131 

Air, 23, 30, 31, 32, 33, 50, 54, 56, 58, 
67, 68, 81, 83, 92, 104, 116, 117, 129, 
130, 131, 132, 139, 142 | 

Albrecht, William A., 10, 19, 27, 62, 

2108, 109, H3; THEE; 1315, T16, 1275, 

118 

Alcohol, 70 

Alfalfa, 14, 15 

Algae, 31, 33, 139 

Alkaline, 42, 122 

Alkaloids, 23, 24 

AMA, 136 

American diet, average, 119 

Amino acids, 21, 110, 111, 114, 121, 
123, 126 

Anderson, Arden, 123, 140 

Anemia, 20 

Antibiotics, 33, 124 

Antioxidants, 26 

Apples, 76 

Apricots, 76 

Artichokes, 70, 73 

Ash, wood, 42 
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